
AGENCY OF ENVIRONMENTAL CONSERVATION 

I DEPARTMENT OF WATER RESOURCES 

AND ENVIRONMENTAL ENGINEERING 

WAT ER QUALIT Y DIVISION 

prepared by 

Vermont 

Depor tment 

of 

Water Resources 

and 

Environmental En9 ineering 

Montpelier , Vt. 

,.., 
) 

r1 1 



' (.1 / , 

I 

l 

J 

1, • 

/ ~t ~-

: 

·I 

Current 20S Pro p:.ram Summary 
and Propost'cl Wo t·k Pl a.n f<n· 
Completion of che 208 Pr o g nun 

June 24, 1981 

... . J .,' t # / , 

) 

! ' 

l 

) 

' : ., ~ r 



Part I 
A. 
B. 

Existing 208 Program Summary 

Tap le I - Vermont 208 Proj ec:t Sunm,a ry 
~ive Capacity Study Comple tion Sche dule 

Part II Final W rk Plan fo r the Vermon t 208 Program 

A. Project i\pprovcd by tltc Vermont 208 Board prior 
to Ma r 28, 1981 

1. 

2 . 

Tab e I I - Vc:l'mon t 208 13o:u·d Approved P l'n,i c.!(: Ls 
f r EPA Review and Approval . . 

Pro·~ct proposal/RFP's 
a. RFP for Elements Nine and Ten of the State 

Water Quality Management Plan for On-Site 
Wastewater Disposal - Research into 
Innovati ve On-Site Wa~towatcr Disposal 
Systems, ResBal'<.:h i nto Groundwater Re:;ula­
tionsjStandar ds Governi~~ On-Site 
Wastewater Disposal . . . 

7 

9 

10 

b. Septage Education Program 13 

B. 

c. Sludge Analysis Progr~m . lG 

d. Streambank Management Policy Publicati.on 2~) 

Funds for Reallocation (sources) and Proposed 
Proje~ts Approved by the Verr:1on t 208 Board on 
May 2W, 10s1 

l . Tab ~e III Funds Available for Heallocation 

2 . 

3. 

4 . 

(sources) . . . . . . . 

Table IV Vermont 208 Program AdministraLivo 
Budget Anal ysis . . . . . . . . . . . . . . 

Tabie V Proposed ProjecLs wiL Lch r equire l::'A 
Amproval 

Proj e ct Proposals 

a. Hydroelectric Impoundment Modelling and 

b . 

c . 

d. 

e . 

Dam Operations Study . . . . . . 

State S Lormwate r ~hwagc;mc~nt roli.cy Ana1y ~i:-:: 

Laboratory Support for C,: rryi ng out 
Remaining Proj ect El ements o f the 20S 
Program . . . . . . . . . . . . . 

Lake Shore Management Guide Publication . 

IDissemi na tion of the Construe: 'Lion Erc;::;ion 
Control Practices :\1anual . . . . . . . . . 

3 C' 

35 

4:2 

43 

45 



Part III Appendi ies 

App<:)ndi.c.: :i.es 

A. Non Poir t SourcE: Agricultur al Runo .f' f i.n th<-:: La~<e 
Carmi Watershud - February 1981 

B. Vermont Li vcstoc!< Waste Managemun t Educa t ion:tl 
Progr·m 

C. GuidcJi es for thG Utilization and Di~posal of 
Munic· pal Wastewate r Sludge - Fubruary, 1981 

D. River ar d Stream Bani< Vcge t a ti.on i\-lan ag,?men t Po1 j_ C)' 

B. Hou::;o Bill 3GO- ~1.i. nimum Str-t';unfllm 

F. I nterim Stormwate r Managcmen t Po] i c.;y 

G. House Bill 40 2 - Stormwater 

H. State Water Quality Management Pl;.tu ftH On-Si.t0 
Wastewate r Disposal 

I. Vermont Hn.ndbool< for Sotl Erosion 'J.nd Scdi m0rn 
Control on Construction Sites. (separate) 



PART I 

Existing 208 Program 

Summary 



. T 1\b 1 e I • \'l:Jt'.:Cl~-r ?.OS P110JECT Sl!~t\l-\IIY 

-----------~---· --· · "I 1 I Sch<:dulcd J I nlcrlm ln t crinl 

Ol>H .;c.tc<l Su•·plu s Contract Con~1·nct r.eports llcporls 

:· iJ>l lon Contl·~ctor Oud~:ule<l SJWnt !l'nspent (Deficit) sl~:ned co.,J>le>tion,nccr:ivcd Due Co::-.::~cnts 

-·- - - - - --····--·-- ··-.-- ···-- -

Rutland Regional Rut l and I..P.C. 20,770 13,050.00 7,720.00 9-78 10-30-79 1-79 FiliAL The contract expired on 

landfil l Project 
10-31-80. The 208 Board 

voted to rea 11 ocate the · 

· ... ·.--.---- -:---·--- ·.-: · -· . . ......... ·· ·-t- - ··.--··-- - - . .----- ·- ------ ......... ____ . 1--- -- - ---- ----·-·----r-~~;~i~t:7 ~:_j_~b1!~~[n. 
. . . . . 

Agricultural land City of 5,000 4,500. 00 500.0~ 5-8-78 4- 7g 7-78 FHIAL Submission of fina l report i s 

for sludge Burl ington WPCF • · 
overdue. The Secretary of AE< 

• 
has wr1 tten the Mayor of 

_ __ __ _ __ t- . . 
Burlington request ing fi nal 

~ ~ - t- - 1-~- - t- - - r-:- - - -- · reJ)Grt-5-Sl.-- __ 

Recreation Planning Ph111ips & 15,000 13,500.00 1 ,500 .. 00 10-10- 79 12- 1.:.80 12-79 FltiAL Manual being edited; draf t 

tl WWTF's Ernberly 
wil l be sent to EPA. Expecte 

c:- -. COillPletion by July 31, l981. 

--~----·-... ·--··· ·---- - .. !at-.;c(_,. -~-+~-'-~'-'"'-\ "'-'1----t------ ---- .....,...---

lay Honitoring Dept. of Wate~ 16,500 10,694.23 · 5,805. 77- complete cor,'f)lete vtomplete The State of Vermont has 

l'rojcct Resource: and 
·• assumed support for this 

_ . _ _ Env. F.ng~. 
program; bal ance .reallocated 

.... = • -~-~--~~--· --= .. ~==---> .. ~===== .= .. ~- - : ·- ·.. · ~- ·- - - -. . .. ~. .., :;:,(.s.e.e _T@ l_e ...IJ;L). -~ 

Sept-age Ed'!c'lltion Env. fng~. 7,000 0 7,000.00 (see conm nts) The 208 Board approved t his 

Program 

project prior to th~ ~lay 28, 

; .. te.• \ 
1981 meet.i ng. A propo;.-..1 is 

,... 

included f01· review. 

"---------~-·-- ... ·-- - 1-------t-- ----- ---- -

Dackroads Manual Offset IIJuse 3,500 2,031. 65 1,468.35 7-1-77 complete complete v{omplete Project is complete, reallo-

.. 
cate balance -(see Table III 

- -.------ - r------ - ·-t--· ---- -

' 



1'1lbl e I . \'EU:.:('I:O..T ?.OS PROJECT Sl!lC•l-\IIY 

-------~ ----- -~- I - I 
10bli~~tcd Surplus Contract 

:.~~-"- ------------~on_;:.'::octor: ___ Budl!cl cd . S pt•nt ; l'ns~(Dctlc! t) sir:ncd 
Co:::::~cnt s 

Rutland Regional 
Landfi 11 Project 

nutl and 1 .. P. c. 20,770 13,050.00 7,720.00 9-78 10-30-79 1-79 FiliAL The contract expired on 
10-31-80. The 208 Board 
voted to reallocate the 
balance of $7 720 to other 

·- _,_2.0_8_ PtoieclL (SQLt@)e I! I) . 

~gricultural land 
for s 1udgc 

~~~-~----+--t--t--+--+--lr----1-_:_-1_~, ... 
City of 
Bur lin gttt!l WPCF 

5,000 4,500.00 500.00 

-- --- - · - 1-

5-8- 78 4-79 7-78 I Fil-IAL Submission of final report i~ 
overdue. The Secretary of N 
has written the Mayor of 
Burlington requesting final 
nmot.L5-81. 

Recreation Planning 
~--- -· I I - I I _ I ~--.=- =f=t-----l~f--------

Phi 11 ips & 
Emberly 

15,000 13,500.00 I 1,5oo_.oo lQ-10- 79 

9 WWTF's 
12- 1-'80 12- 79 FINAL Manual being edited; draft 

~1i 11 be sent to EPA. Expect 
completion by July 31, l-981. 

Lay f},onitoring 
f'roject 
- · - --· -------t--- ----- ··-·- I 

1 10,69~:-;;-J·---j--~.-~~5. n-l-----1-:mplet~ r::~p~e~e r~~r::1:+ 
Dept. of Wate~ 
Resource~ and 
Env. F.ng··. 

16,500 The State of Vermont has 
assumed support for this 
program; balance reallocatec 
(see Table III). 

Septage Educ~tion 
Progl"ilm · 

If#-) 

Dackroads Manual 

- - --J -::.~ :.=--=-~ ;-: .. :..:::.:::-
o.: _,.,, =·-·t=-'-'-""-=o~-'-1=·~=~ . ..o=t-•==,=== •=~ ·"-'==·--=L = ·-=-=-"-'===-=- --~ 

Env. fng~. 7,000 0 7,000.00 {see conmdnts) 

- .. . I--- -· -+---
1 

complete I vf'omplete 
Offset II Juse 3,500 2,031.65 1,1168. 35 7- 1 h77 complete 

~~~--- .:.:_· -·· .·.,;;;:-__ ,.: 

The 208 Board approved this 
project prior to ti-e ~lijy 28 
1981 meeting. ~ propo;al i · 
included fo•· revie•~. 

Project is complete, reallo 
cate balance {see Table n · 

- -------t------- h o 
-

-+-- ----



------- ---- ------- --------------- - --
\'EK~:OXT 208 PR0J"£CT SU)CIHRY 

. 

l tont r~ctoo· 
I I ISchC'd".Jlcd llnlcri,. ! Interim 
.Obl lt::>t<'tl Surplus Contr3ct Cun:ract ~~<'~Orts ~ ~~ports 

~"!.!'~---- Oud!:<' l<><l SJ~t•llt ; l"nspent (Oc!teir) sl~ned , Conpl~tion, RC'Cc~vcd One Cor.-.mcnts c 

Urban Storm Runoff Dept. of Water 47,500 43,188.66 4,311.32 12- 79 12- 29-80 FiliAL Final report is bein9 edi ted; 
Resources and draft will be sent t o EPA for 
Env. Engr. review; Expected completion 

---· - . ~ - date July 31, 1981. 
- -- . -· -

1-

Sludge Project · Dept. of Water 14 ,000 5,586.66 8,413. 4~ (see comm nts) The first phose of the study 

,., .. . 1, 
Resources and .. is complete. Rep'ort being 

. ·. Env. Engr . . written and draft ~1i 11 be 

.,._ . - sent __ to EPA for review. 
··-Propos a 1 is included for 

' -,- - --C-- --- - - --- -·--- ------ - remain.i.ng_f.unrls....(see lahle J1 

.. - ---· 
lletlands Project Dept. of ~later 40,000 6-,ooo.oo 34,000.00 4-81 12-81 All This project recent!.)' under 

Resources and 1·1ay in April, 1961; progress 

Env. Engt·. 

I 
reports to be sent to EPA. 
E_xpected completion 12-81. 

-- t--· --------- --
1\ssinoilotive Capacity Dept. of \-later 89 ,500 112 ,6ltl.IJ5 46 ,885. 55 11-82 ... 10-79 FI:II\l Project is on-~oing; a 

Resourct's J)k'-:;: . :'-· . proposal for project complet-

(-tlitLJ - -- - --- -~ -··- -- .. . _ .. __ --- -~ ---·· tl~(:ic.l~~- ·-!___U-_1:1_ ion is included with this - ----· -- -- · ·se-aion:--- -- - _..,.. --
~.U,ii&":"' IJ • ---

' ,_ -
NPS Forestry Strategy R. To1"n~-1.c:1d etc. 2,000 2,157.25 C157.25) C:CI:!pl<'tC complete CQrej>lete This project over-spent by 

$157.25. Reallocate $157.25 

rl• ~" from "sources of funds for 

·" \ reallocation" to mak~ up 

r deficit. A slide- tape rwogra 
wi 11 be submitted for r~vie1·1 
as t·eques ted (see Table V). 

, 



~<: rirtion 

NPS Trouble Shooter 

I 
1-

V(.; I 
I, -,- ,"'¥ (• · -~ 

;IPS TV Spots and 
11anual 

- - -

:IPS Manure Manage-
ment '80 

iiPS Manure Manage-
ment '79 

.. 

tiPS Lake Parker . 
-

UVH Fertilizer 
11anagement Manual · 

Lake Eutrophi cation 
Analysis Procedure 
LEAP NPS 

\'l:r.:.:O~T 20S PRO.n:CT Sl•:.l.\l-\RY 

I Con[J·~ctor lllutl:: c l cd l !' ;>c n t 

1 ,·! l rchedutca.! lnlcrim 

1
0bll,atco 1s urplus Contract Con:rnct Ccports 

:rnspc nt ,(Def icit) sicncd ,Cooplc:lon,Rcccivcd 

scs 25,000 1,058.44 23,941.56 2/80 . 3/82 5/80 
6/80 
3/81 

- -- -· . - - .. - . ... 

- . 
scs 3,700 3,700-

- - . - 1- - -: .. - - -- 1-- -·-~.~ - . --

Vt. Ext. Service 500 500 cOIJ'4)lete c0111plet e 

Vt. Ext. Service 400 400 coq>lete • complete 

-
-~ ·- . . -- -- ---~ -- . -

Orleans County 
NRCD 

3,100 3,100 cooplete complete 

_._...,_.,. ____ ---- ---- 1--

Vt. Ext. Service 3,000 0 3,000 

-
Dept. of Water 18,000 0 18,000 

• 

1 ntcrim 
r.cpons 

Ouc Co= cnts 

mont~ly This 2-year contr act Is 
progressing satisfactorily. 
Lake Carmi Plan is complete 
(enclosed}. ~lork con t i nui n 
on Lamoille River. ~lonth ly 
progr ess ~eports will be 
sent to EPA for review. 

TV Spots are completed, 
Man~1al being drafted an <I 
~li 11 be sent to EPA for - - · revi'ew;- fxpected 'COO)Pletic 
September, 1981. 

·---
vt'omplete 

,pbmplete 

·-----
'---, ·-·· -
~omplete 

~- -··-- .. - - - --·-·-

Projec t recently under.1ay. 
Expected completion Octo be 
1981. 

---
LEAP has conditional 
approval from EPA (sec Tal 
II ). A limited contract 
wjll be assigned to the 
author of. the LEAP Progra• 



- - ---- ----------- · - -·-· 

\'LR'.:O:>"T 208 PrtOJ'ECT Sl!:.t'.l·\RY 

r 

---·-
} Con:r·:>c tor I Gurl::t' l <'d I $ pt. nt 

1 Jl l Schctl~lcd J Inte ri m InteriM 

10bli~~tc~ .S~rplus Contr3C t Con: r~ct ~cport s Re po rts 

_o! p t Jon . rnsp<'n l !co .. flcl t ) si~ncd ,Coa~lctlon,C<'C<' i vcd 011(! Co::-.!:.cnts 

NPS livestock UVM Ext. Service 34,992 4,374 30,548 4/81 FINAL Project began this past 

Education· Program wint er , inte rim report 
received 4/81 wi 1.1 be 
fon1arded to EPA. Expected 

- --.. - -- . completion December, 1981. -- - - -

iiPS Erosion Control Wagner, lteindel 8,000 3,375 4,625 This manual was written and 

Manual & Noyes -- no~t in draft. Addition pe1· - request of Secretary of AEC 
Draft wil l be sent upon 

- --·-- -- - - -- -- - -- - !--- -- ----- ~mpletion as req~ested. -- ---

•Streambank Manage- Dept. of Water 3,000 3,000 A proposal is i ncluded l'lith 

rren t 11a·nua 1 Resources thi s work pl an. 

Lake ~Iorey Dept. of Water 21 ,400 8 ,500 12,900 7/80 8/82 Three 1 HITERII1 Three contracts ~Jere awarde 

Resources and 1 FiliAL- for this project; Dr. 

Env. Engr. - Willi am l~alker, Dr. ~li lt 

Ostrofsky, and Hagner, 

- --- ... - - - --- - - • -

Heindel and Noyes. Tota 1 
: - --- - -- -- -- - -.---. --- ----... · --- - -- - -- ------~trac~awar-ds--amount to 

~ 

$21 ,000. Reallocated ~·100 

. (see Tabl e III) . 

-
Ground Water APZ Dept. of Water 115,100 10,000 105,100 1980 1983 ALL Project recently underway, 

Resources and winter 1980-1981. 

Env. En!Jr. 

Ground Water Davi d T~rbox USGS 30,000 23,000 7,000 7/79 12/79 12/21/79 FiliAL Contrilct with Dave Tarbox 

Chittenden Colllty Resource:s and 3/31/7g 12/31/80 i s complete. Da ta must be 

ADP Env. Enur· .. 6/30/80 edited and f inal report 

9/30/80 written. Project Coordfna 
has left Vermont and the 
rrq i r~t ~as st~ lle1 i~ ~·P 



----- -------···- - - ·--·-···---·--·- - ·-- ·-

\'ER:.:O:O.T 20S PflO.TECT Sl!:.~.L.\.flY 

cc!"" ~~'!..- l Contr~ct~r I t:lud:.:~ l NI !'JH! rlt 

I .! I rchcdu lcd ! lntc.rl.. llntcri• 

1 0 l>li;;alc<l S•.n·plus Cont•·nct Cor.:,·:~ct 1:-:<·ports lr.c po1·ts 

: rnsp~nt l<ocficltl £1~ncd ,co~plction.nccclvcd Ouc Co::-.·:u•n l s 

i1 . .:!rim. Nett Hydrologist 
to be hired soon . Project 
to be extended to January 
31, 1982. 

-- ..... 

On-Site Program NONE 17,240 17,240 ~llocate $17,240 to on-
(unallocated funds) .e plan imple01entation .. laboratory support (see . Table III). 

- -- - - -r-fg8~-f--Ti~o-On-Site Program Vt. Assoc. Cons. 40,000 5,000 35,000 o quar:terr.Y 1>roject un~may-anll on-

Health Ordinance Dists. reports and schedule. 
Survey FiliAL· 

-
On- Site Program Vt. Ext. Service 5,000 1 ,928. 30 3,071. 7( 5/81 ll/81 1 quarter! A -n.ew _<;ontract for th'e 
Septic Tank 1 rl Nfll. balance of work and fun~s · 

Ins ta llet·s Workshop written; project wi 11 be 
starting soon. 

- . ,. 
On-sfi:e Program 

- -
·Dept. of Hater 40,000 

-..... - 40,000 . --·- ..... -~ -- - ·- . - ·-- - --~ - ·- -· - -·- ·--- --... ---- ·- •. -An·--R-FP has been d1·aft"l<l- by 

Research on Resources and '; ' P-r-otection· Division and is 

Innovative On-Site Env. Eng1·. included in this work plan 

Wastewater Disposal (see Table ll ). 
Systems . 

.. 

<KI -Site Program Dept. of Water 10,000 10,000 An RFP combining this 

Research on Adequac) Resources and proJect ~lith the lnnovativ 

of Groundwater · Env, Eng1·, Systems project has been 
Standards Governing written (see Table 11 ). 

on-site wastewater 
di sposa 1 

-

"" 



·-------·----· ·-·--------·------.. --·--·-- ···---
\'LR.'.:OST 208 POOJI:CT Sl'~r.t~IIY 

I - 1 I lntcl' i lll Jntcri111 

1 0l>ll ~at ctii Su•·plus Cont•·:.ct J:cpo•·~s 

c:-r l ptlon !=ll!1!lt : rnsr•<·n t ~icl t), si::ncd Ouc I Cor.::;t>nls _ 

~-Si tc Progran't 
Printing of Rura 1 
Se\'lage lian dbooks 

Offset !louse 11 ,500 8.417.92 1 3,082.08 3,082.08 complete complete l~pJete $3,000 reallocated to LEAP. 
$82.08 reallocated to other 
208 needs on May 28, 1961. 

-------~-.. •+'---,---· 1- See Table I II. 

Stream Flow Main­
tenance (Fishery 
Fl<Yil Needs Assess­
ment) 

11ini mum Stream 
Flow ( 7Ql0) 

--1--

27,000 

Richard Uo\'mer 32 ,400 

20,147.711 6,852.29 

4,000 28,400 8/80 

- - - ---+-----···-· ·-1--- 1 I 
TOTALS 710,102 237,1211.291437,818. 761+35 '156. 95 

1- - ----·-1·-·- -

9/81 

6/82 

'· 

1------·--· 

Two FINAL 

WO-~' 

12/27/81 1 FiliAL 

Fir.; t phase of study is 
COfl'4l 1 e ted and the report · 
should be completed by 7/81; 
the second phase to further 
tes t this methodology l'lill 
be completed this suorner. 

Project is on-g~ng and on 
schedule. 



PART I Existing 208 Progretm (eont:inucd) 

Assimilativu Capacity 

Completion Schedule 



- . 
/\ssimilative Capacity Studies 

' The fo ll owing is t he rroposed buclqr.t of funds from t he 208 pr'ograrn 
for Assimilative Capacity/Wasteload Allocation proJects : 

1. Planning Con~ission 

·~ ~ 
,( 5-' 

.t;· . 

I 

One position 1·1ith Chittenden County Regional 
(Grade 18) 
Salary July l, 1981- July l, 1982 

J uly 1, 1 ~82-Septernber, 1982 
Expenses (Travel VTraining) 

r5 
~ $16,,200 

7 '1'55 
3,529 

2. Two part-time positions (3 months for summer monitoring) 
July l, 1981- September 1, 1981 Salary $4 ,000 

Expenses l ,000 
Total S5,000 

One part- time po~ ition (3 months for summer moni~ori ng ) 
July l, 1982-September l, 1982 Salary $2,000 

Expenses 500 
Total $2,500 

3. Overt ime for aro~nd- the-clock sampling and ana lysis 

4. Laboratory costs 

A detailed description of the budget items above fo llows : 

1. One position at Chittenden County Regional Plarining Commission 

Duties : 

J ., 

$ 500 

12~000 

$46,884 
. "\ ") t -r 
• I .. I 

'I 

I ,• 

-set up local process where all affected dischargers can participate in 
wasteload allocations 

-educati on of participating communities in assimi lative capacity/wasteload 
allocations 

- develop with communities of alternate wasteload allocations 
-coordination with State and local agencies 

7 

-development of institutional arrangements for cost sharing of /\HT if necessary 
-hel p define economic and social implications of wasteload allocation 
- preparing wasteload allocation reports and assistance in wasteload allocation 

meetings and hearings 

2. TviO p'art- time positions (3 months for summer monitoring) - 19Rl 
One part- time position (3 months for summer monitori ng) - 1982 

The intensi ve nature of assimilative capacity field studies require A 
monitoring and analys i s effort far in exc.ess of normal Denartr.1ent of Wate r 
Resources capabilitieL These two summer employees vli ll assist in assimilative 
capacity studies on t~e Hoos ic and Wa1loomsac Rivers during the summer of 1981. 
It is projected that one position v1il1 be necessary for summer monitoring 
during the summer of 1982. 



3. Overtime for around- the-clock samp 1 i ng .. 

f3ecause of the intensive nature of assimilative capacity sa:npling, the lar9e number of samples in a very short time, and the need to complete ana lysis within a specific parameterJs holdi ng ti mes, skilled personnel must work doubl e shifts and weekends to complete the analysis. Ability to pay overti me enables us to complete the required analyses. 

8 



PART II 

Final Work Plnn For 

The Vermont 208 Program 



A . P l1 jects Approved by the \'c=rmon t 

208 Board prior to .!\lay 2B, 1981 



'l'able I[ . Vermont 208 Bnard· Approved Projects 
For EPA Review and App r oval 

Project/Responsible 'Department 

l) 

. 2) 

3) 

. 4 ) 

On- Site Prog~am , Conduct; Research on Innovative 
On- Site Wast water Disposal ~ystems 
Department o Water Rcsour·ces and Environmental 
Engineering Protection Division 

Research on the Ade~uacy of Vermont's Groundwater 
Regulatory Standards Governing On- Site Hastewater 
Disposal · 
Depa1·tment o Wate r nes ources and Environ men tal 
Engineering Prot~ct.Lon Di vis1on 

Septage Educ tion ProGram 
Department o Water Resources and Environmental 
Engineering - Environmental Engineering Division 

Sludge Analysis Project ' 
DepaJ·lmen t of Water Hesources a nd Envio rnrnental 
Engineering - Environmental Engineering Division 

5) Lake Eutrophication Analysis Procedure (LEAP) 
Department of Water Resources <1.n<i Environmental 
Engineering - Wate r Quality Division - Lakes and 
Ponds Section* 

6) Streambank Management Publication 
Department of Water Resources and Environmental 
Engineering - Water Quality Planning Section 

. 'l'otal Board Comrni t tment 

9 

Amount 

$40,000.00 

10,000.00 

7,000.00 

8 , 41 3 . 45 

18,000 . 00 

3,000.00 

$86,413 . 45 

*conditionally approved by EPA; a ~roposal for this Droject 
has been reviewed therefore a prcposal is not included in 
this 1.vork plan. 



Project Proposals and RFP ' s 



RFP ~or Elements Nine and Te n of the 
State Water Quality Management Plan 
for On- Site Wastewater Disposa l -
Rese~rch into Innovative On-Site 
Was~ewater Disposal Systems; Research 
into Groundwater Regulati6ns/Standards 
Gov~fning On- Site Wastewater Di sposal 



TITLE: 

REQUEST FOR PRO~OSAL 

Performa~ce of Innovative and Traditional On-S1te 
Wastewatj r Disposal Systems for Effluent Renovation 
and Disp~rsal 

I 

Project Description: 

This will b~ a primary data collect ton rc·sc:arch proj<~Gt to 
be conducted by a qual ified consultant wo rking under the super­
vision of personnel from the Agency of Environmental Conservation. 
The task :i.nvolve~ asse~~mcnt of tho comparntivc suc~oss o f l a r ge 
s cale i nnovati ve ion- s ite was Lewa tor dis pos al s ys t ems v0rsus 
tradi ti0nal in-g!jound supti<.·. s~·stcms insta.ll t'd .i.n c:omp l ian<'<' 
with Part III Health Regulation:-; . At tlw same time Lh c~ study 
will collect hyd~aul ic and chemical dispers ion information in 
order to check the validity of Gommonly used models. 

I . 

Purpose 

The report fesulting from this research project will satis­
fy plan elements j nine and t~n of the 208 On-Sile Wastewate r 
Disposal Plan: 'jinnovati ve on-site systems" and research i ng" the 
adequacy of stat~ groundwater regulatory s tandards govern i ng 
on-site waste disposal.'' It is felt that the two plan elements 
can be combined ~nto a single comprehensive project . 

There has been persistent pressure on t he Agency of Envl.ron­
mental Conservation to allow for large scale mound systems and 
so-called wedge ~ystems. The Agency has ~ce n hesitant to a pprove 
of such systems due to the lack of information on the success o f 
those systems fo ~ wastewater r enovation pri or to surface discharge 
or introduction to the groundwater sy~tcm. 

It's import~nt that the usef ulnc:ss and practicality o ~· :.;ueh 
systems be evaluated as they compare with properly functJ.u:1J. ng 
normal septic systems. A significant p art of this e valuation 
will be measurement of the presence and attenuation of trace 
organics - a subj e ct which has become a conce rn but about which 
there is little information. 

The primary I task is to evaluate the renovative capaci t~' of 
large scale moun~ systems and we dge systems as comparud with both 
large scale traditional leachfields and backgruund groundwate r 
quality. Groundtater (or surface water i n some cases) downgrndient 
of all systems will be monitored to ~e used for futur e modell i ng 
of wastewater di~bosal impact on surfa~e water or existing a nd 
potential water s~pplies . In addition, groundwater mound data and 
information on hydraulics will be obtained. 

) 0 



Project Elements : 

I. Scope of Project 

The Protection Divi~ion, Agency of Environmental 
Conservation will contact and obtain permission for monitoring 
and testing to be done on three (each) of mound system, wedge 
system, and normal large septic system designed in accordance 

ll 

with Part III Health Regulations. Wedge system~ used will have 
most wells already in place, but proposals should be written 
assuming that two additional wells per wed~c site will need to be 
installed, and five monitoring wells at the three mounds and three 
normal systems. The contractor will be roHponsible for installing 
additional monitbring wells (and should construct Lhem so they 
don't affect tra6e organic levels). 

II. Water Quality Monitoring 

Proposals submitted should assum<~ a 12- month rnoni toring 
schedule during which al J wells arc sampl <!d G<H.:h month. During 
the first seven months only fecal coliform, N03, P and Cl will be 
sampled for. During the eighth month, ~::unples wi 11 be taken for 
volatile organics. Samples indicating prcscnc.e of organics will 
be analyzed first to identify the organics (Health Department 
G.C.M.S.). Subsequently each sample indicating the presence of 
organics will be analyzed on a Water Resources gas chromatograph 
for concentration measurement during tho final four months . 
Sampling and preservation procedures to be· used shouJ d be 
stipulated and should follow most recent EPA standards . Although 
analytical costs will not be the responsibility of the consultant 
it will be the consultants responsibility to take field measure­
ments of pH, femperature, electric;al conductivity and D.O . (for 
sur .face water). 

III. Final Re~ort 

Proposal~ should discuss the format and specific content 
of a final report. This report should compare site specific 
information (hydraulics/hydrology, soils information, systnm 
design etc.) with chemical data. Site and system performance 
should be evaJuated and an attempt should he made to separate the 
influence of dispersion and dilution from uthnr factors whicl1 may 
be significant in removing contaminants from wastewatnr . Specific 
conclusions should be drawn about attenuation and movement of 
trace organics in the subsurface. Conclusions should also be 
made about the usefulnes~ of arbitrary factors such as retention 
times in assuming the quality of an indirec;t discharge (to 
surface waters or a water supply). 

The final report will be due Decemper 1, 1982. 



Proposals should include at leas t : 

1. specific details should be incorporated in work plan 
organiz~d by task and subtask. All procedures used 
should be exp lained with sources referenced. 

2. Description of pertinent experience for all per~onnel 
to be u,ed on the project. 

3. Proposa~ budget (which cannot exceed ab s olute figure 
of $30,000); either 

a) cos~ plus expenses with estimated project figuru and 
a "IjlOt to exceed" value or 

b) a f~nal contract price , but including general cost 
brc"!akdown. 

Proposals w~ ll be e valuated on t he basis of the following 
and in the follow~ng order of importance: 

1. Completeness and specificity of proposal. Professional-
ism of t he work plan. .' 

Innovat ~on coupled with the scientjfjc validitv of the I • 
approacb.. 

2. 

3. Project cost and completeness of budgc•t breakdown. 

4. Backgro"tAnd and prior experien ('.(} \.i r pc·r:sonncl. 
I 

Optional interview. 5. 

All proposal 1s arc: due June 12, 1981. Pl ease d i r ect all 
I 

questions to David Stoner, Prot0ction Division, 828-3311. 

Impleme ntation 

Results of this study will be used to modify tho Health 
Regulations govef~ing on-site was t ewater disposal and d(~termlne 
the fcasjbility f wedge and mound sysLums or alturnalivc on-s ite 
wastewater dispo al ~ystoms including sp~cjfic regulations . 

12 



Septage Education Program 



208 SEPTAGE EDUCATION l?ROGRAM FOH TO\VN OFFICIALS 

I OBJECTIVES 

The Stute 208 Bo[ rd 

officil ls 

allocated money to "deve l op an c.:duc<l.ti onol pr ogr am 

to inform t own of t heir .rc~ponsibi li tics on sep t ngc mana~fl1mcnt and 

on regulations governing site s c lectic..m und disposal ." The Solid Waste Program 

is interested in developing a septage ed~cation program for town officials and 

haulers ~n Vermont . 

The objectives 0~ this program will be: 

1) To make town officials aw«re of their responsibilities for septaqe 

management and disposal within their communities . 

2) To provide an education progra~ for town officials and sept age haulers 
I 

regarding proper scptagc management and disposal practices. 

3) To help town ~fficials with septage management and disposal decisions by 

providing technical information and assistance. 

II WORK PL.Z\N FOR IMPLEMENTATION OF OBJECTIVES 

To achieve program objectives, the Solid \·las-:.c Section will complete the 

plan of work below: 

l) Meet with tow~ officials and haulers to increase awareness of their 

responsibilities for septage management. Since it is not practical to meet 

independantly with all towns, meetings will be conducted initially on a town by 

town basis as local interest is expressed . 

A regional approach will be used as interest in septage dispos~l develops . 

Meetings with groups of towns and/or haulers c u.n he arranq.::d as t l-..c opportunity 

presents itself . Town officer training sessi 0ns, sponsored by the U;liversity of 

Vermont Extension Service, would provide a good f o rum on a regional basis . These 

sessions are held each year. 

2) A $hort, concise, well illustrated and simply worded booklet on septage 

will be developed. This booklet should essentially be non-technical that is, 

geared toward the layperson. 

1.3 
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'l'he publication ill be directed toward, 1) pot<,ntLtl health l~tuards from 

improper septage trea mcnt and disposal , and 2) environmL~ntally acceptabJ <~ treatment 

and disposal practice . 

The booklet will distributed to town officials and septage haulers . Copies 

will also be availabl to the general public. 

3) Present septa~e disposal guidelines will be up<.lated to conform with the 

most recent research and information. Draft · guidelines \vill be circulated in the 

layperson. and technict l community for comment u.nd review. Solid Haste Program 

personnel will meet with all interested towns to pre~;ent the guid0lincs e~nd answer 

questions. 

4) Visuals and/or audio vi:~uals dcalinq wi th septage management and disposal 

will be developed for public presentations. These visuals can be ar. effective 

tool in the septage education proces~ . 
. I 

I 

5) A workshop will be conducted dealing with septage management and disposal. 

The workshop will be ~eared toward town officers and septage haulors. 

The 

agencies 

workshop shall 

and groups mJ y 

be sponsored by the Solid Waste Program. Participating 

include the UVM Extension Service , Soil Conservation Service, 

and the Vermont Water I Resources Research Cent·~r . Experts in the field of septage 

management and disposal would be invited to participate. 

I 
6) Provide technl!cal assistance, information, and support to town officials 

and septage haulers a~ter other phases of the program are completed. This technical 

support will be direc~ed toward developing environmentally sound and economical 

septage management programs which comply with applicable state and federal regulations. 

III SCHEDULE FOR COM!fLETING 013JEC'l'IVES 

The objectives outlined in Section II will be completed within the time limits 

specified below. 

1) Meetings with town officials and haulers initiated in the 

summer of 1981. 

booklel"-2) Septage ~ in print by fall of 1981. 



3) Septage disposhl guidelines upgraded .in conju:1ction with .initiating 

town officers and hau+ rs meetings and developing septage booklet. 

4) Visuals and/or audio-visuals developed by late fall 1981 or mid winter 

1982 . · I 

5) Workshop for ~rwn officers and septage haulers conducted during late 

winter or early spring of 1982 . 

IV PROGRAM BUDGET 

Anticipatec;l 

1 . Septage 

2. Visuals 

costs for t he program 

bookl et (approx. 2500 

and/f~ audio visuals 

3. Workshop 

a. ·nailing 

b . facility r l ntal 

~ l . c . guest pari 1c~pant expense 

are as follows: 

copies) 

d. miscellanebus 

Nisccllancoub lexpenses (travel, post.:tgc, supplies) 4. 

Total 

$3,000.00 

2,000 . 00 

400.00 

500.00 

350.00 

250 . 00 

500 .00 

$7,000.00 



Sludge Analysis Program 
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208 Proposal -Mun ~cipal Was tewater Treatment Plant Sludge Study 

Discussion 

Municipal w~stewa ter trea trr.en t plant :;J. udge is a put en ti al 
resource. It cam be used as a soil amendment and plant fertilizer. 
The use of sewag~ sludg~ is becoming increasingly attractive as 
energy and conse9uent l y commercial f ertilizer costs continue to 
escalate. 1 

Lund application of wastewater sludge, in a rural state like 
Vermont, offers ~he best alternative for sludge utilization . 
This practice is [compatible wj th tlle c.l imn. l e, topogr~tphy , soils 
an d economy of tl~e state. However, J andspreading must be carried 
out in a manner ~hat does not create a health hazard, nuisance , or 
a dverse environm~ntal impact . 

A thorough site and soil evaluation and periodic monltoring 
can minimize the p robab i lity of heal th problems and/or ne gative 
environmental effects . In addition, sludges must be carefully 
analyzed for nut~ients , heavy metals, a nd other suspected harmful 
organic or inorg~nic constiLuents . 

A need exis ~!S to secure background Lnformation on tile nutrient 
and heavy metal ~ontent of sewage s l udgrs i11 Vermont . Industries 
andjor institutioins contributing to Lhe waste stream entering 
municipal plants should also b e identified . Concentrations of 
s uspecte d t oxic materials should be determi ned. Ther (~ i .H a.J so a 
need t o dete rmina sludge quant ities generated , ~torage capaeity, 
and how treatment plants are presently disposing of sewage sludges. 

Ob jectives 

The objecti ,es of the Municipal Wastewater Treatment Plant 
Sludge Study are: 

1. 

2. 

3. 

4 . 

Sludge sttabilization processes f or eacil treatment p lant 
wi ll be ~ denti f ied. That is, the pr ocess used to 
significantly reduce pathogens. 

The amoJl t o f sludge generated/year and sludge storage 
facilities at each p l ant will be dete ~mined. 

The exi~~ ing practice u i sJ udgc utiliz~t ion/ disposal at 
each pl' t will be ascertained. 

I 

Landfi ll ~ng and/or landsprcadi ng sites wi ll be documented 
and locar ed on maps. 
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5. Industr~al and institutional users of all municipal 
wastewn:tJer treatment l)lants in Vc)rmunl will IJ0 idc.:nliJied. 

6. Sludge ~rom Vermont wastewater plants will be analyzed 
for nut~ients and heavy metals. 

7. Chemica~ analyses ~hall be performed on sludges suspected 
of cont~ining high concentru.ti.ons of volatile organic 
compounds. 

Objectives Compl j ted to Date 

A municipal l astewater t r eatment plant inventory has been 
conducted to carry out the objectives as previously noted. 

l. Identify industrin.l n.nd instituti.onn.J. users o r treatment 
plants in Vermont . 

2. Identi_fy the sludge stabili:~ation proeess employed at 
each plant. 

3. Determinb the amount of sludge ~enerated and sludge 
storage facilities at each plant . ' 

4. Determin~ present methods used by each plant f or sludge 
utilizatf on or disposal. 

The inventoJ y process ~ncluded visits . to oach troatment facility 
to obtain the nedf ssary information. The _purpose of the visits was 
to interview the plant operator and conduct an inspection of the 
sludge handling a r d disposal facilities. 

It is import~nt to identify and accurately locate existing 
sludge utilizatiop or disposal ~ites used by municipal trcatmont 
plants. This in fp rmation is absolutely necessary to evaluate the 
environmental impact on the areas where sludge is ultimately 
disposed of. 

Although beypnd the scope of this study; site and soiJ 
conditio~s would ~e determined and appropriate ~'nitoring proce­
dures employed. The site identification and location process is 
precursory to a v t able sludge regulatory and managemont program. 

After the inyentory phase of the study was completed, 
representative samples of sludge were collected from tr&utment 
plants a nd analy~1~ d f or the followinrr constituents: 

. I h 

a. Percent f olids 

b. Nutrients 

1) 
2) 
3) 
4) 
5) 

I 
Total Kjeldahl Nitrogen 
A II . N " mmonlum ltrogen 
Niti)~te Nitrogen 
Totall Phosphorus 
Tot~l Potassium 



c. Heav Meta] s 

1 ) 
2) 
3) inc 
4) ~cad 
5) 1 ickel 

This analys~·s included 57 of the· 80 plants in the state. 
Twelve to fiftee plant~ have ~crated lagoons a nd generate sludge 
for disposal onl every 10- 15 yc~ars. Otlw.r plants have septic 
tank- soil absorption fields . 

....... 

A.ddi tional chemical analysis wi 11 be performc~d on sewage sludges 
from certain plants in the state. Thes0 annlyses include chromium, 
mercury, and sil~er in addition to tl1osa constituents listed above . 
The plants selec~ocl rGc.:cjve wa.st:cwatnr f1·orn maclli.n~ shops, t lw 
tool and die indu~try, and metal fabricnLing plants. fl. progress 
reportof work completed to date is included with this proposal. 

Proposal 

This propos~p is to 'funrl tl10 final obj. ectivE.~ (ob.iective 7) of 
the Municipal Wastewater Treatment Plant Sludge Study. fl.s a 
result of theinformat i on obtained regarding industrial and 
institutional users, selected sewage sludges will be tasLLd for 
suspected toxic organics. The specific testing will be limited 
to a GC/MS scan ~or volatile organic compounds . Thes0 organics 
will include degreasers ( tri. and tetra ell LoroeLhylenc), bem-:ont~ 

and chloroform (~ee attached memo) . · 

Implementation of the results oi this study will be accomplished 
through the Stat~ <lui de li nos f o r the Ut i liza t io:1 and Disposa I of 
Mun icipa 1 WastcwatC'r S 1 uu~c . Se" fl.p-~)cmd i x C . These guide 1 i nes 
outline botll the disposal of ~ludge in CL~.rt i Cicd disposal si t.cs as 
well as agricultural application . 

Project Schedule 

1. Sampling of sewage sludge from the following plan~s 
suspected of receiving high co11centrations of volatile 
organic~ will require two months. These plants include: 

Barre C · ty 
Bennington 
Brattleboro 
Burlington (Main) 
Burlington (East) 
Randolph 
Rutland 

St. fl.lbans 
St. Johnsbury 
Shelburne #2 
Fajr Ilavun 
Hartfot·d 
Lyndonvil1n 
Middlebury 

Montpelier 
Newport 
North Springfield 
Srringfi.e l d 
Vergennes 
Windsor (.\lain) 
Winooski. 

2. Data compilation, analysis and report writing will be 
completed in eight months. 

3. It i s the intention of the Solid Waste Section that 
sampling begin July 5, 1981. 
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4. Final c mpletion date is exbectHd to be May ~0. 1982. 

Budget 

The 208 Boa d allocated $14,000 to conduct tl1is ~tudy and EPA 
has approved the sampling and analysis of nutrients and heavy 
metals phase. T e total expendc~d thus far ha~ lJP.en $5, 586. 55, 
leaving a balanc of $8,413.45 (see Table li). The budget for 
this r emaining w~rk is as follows: 

Volatil e Dr~anic Compound Analysis-21 Plants 
(includG?s t~avel and supplies) . 

Data Compil{tion~ Analysis, Report Writing 

Publication ll (printing) 

~1iscelaneous Expenses (overtime, eLc:.) 

$2,000.00 

$3,050.00 

$3,000.00 

$ 363.45 



TO: St an C0rnei I le , Sol id Waste G0ulogist 

FROM: Gerald DiV i ncepzo, I I<JZo nJo us M,J"I'cr i c:J i s Spocinl i si' :Jj'O 

DATE: December 29, 1980 

SUBJ .~ Land Application of ~unicirJI Sluugo 

Testi n8 .s lud~.JaS for· J)~'1'<1IS ,:r1d nutr .. iC'rl l '.i pri.H· .Ir> L Hld irppl i c. l·l· i nrr•; !",l,orJid 
bt> contrnueJ. l:.xpc:Jn li~J illJS l·~·; l r rl ~J ·lu ur-~J.tnrr_ ;.;ra l u)ru•u~; rnrJ.'; I lw ,.,"·,nrvr:cJ 
to sludues fo r 1·1h i ch lfhe scloc1·ivc oxtrc:Jciiorl pruc,;drrnJ:; i!; upplk·Ji.J i c .-~ncJ to 
those parameters wllidh wi II be indict(Ji·ivc of u po·f vn ·tic:ll pollution problem. 

The exrract i on procedure (EP) for inoruanic and orqunic cont·nmineo~s .... •i II 
work for municipcll sl~rdges . I su~l~lt'Si thot ·lhc c;•:parlrrH~rrt I imit i i <; justing 
or~Janic contarninent5 i'o those contdrni non t·!.. 11,r"<'<~l•m~rrr r qroundv.of.li•Jr, Un-
1 i kc surface waters which <l re i 'h reot<:rrcd by smn I ! concun t·r .11· ions o f a I arr~e 
numbur of con tam i nen·r f , rJrouncJwa 'l'ers fl n~ t h r-c;Jlcnf:d by I hose ora-1 :1 i c corrrpounds, 
whose movement to g r9un dwa i'c~r i s rarid and do r.or hnvo those con tar~i nents 
f i ltered by the soi l . Unless ,,n indu:.'l'ry, \·dlor,(: cfflur;rrt' i s on tll 1 : tri"Jut rnnnt 
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pI ~n1' I j ne, is knm"n to p r oc..;uc.c i) \•,'u!> h; CU!tl'il i If j 1\(j .'l p.-)1· t icrll r)r fl('<:dn i c ('r)n t'dlli­

inent. The ini tiel I tcsrin!) shuuld lJ,~ I irni led i<J voi;Jti lc <,r~Jnnic cornpounrts ( V8CL 
Gecause of their rnob i I i ty thesv VOC 1 s <1re a rni!,jor -th r0.1 r to qrorr'ld•.·;<~tnr and 
Sl.! r ve as an indic.:ot·or- of ol110r pollution proiJICiil!, , f\ SCrJn for VOC •::. by ~jol:.. 
ch r omotography or gas chromoto~rapl,y/muss Slh;Jc'l'roscopy "~ i I I rrov i d<J <J na I ys is 
from which the dcpdrtmont con rnako it~ J:'I,Jn;l~}l)rinl dnr.i::-. i un <J"i io l.r·rd ·1r>f'l l ic<J~ion 

· nnd/(J r· needntJ adcJii·iorp l lus'l irl ~l · l lw~·.c; (lllil!ysr··.; ilre r r: I<Jii vc ly ir,r:: xr:r:n<:.iv0 ond 
[)rov i de morG useub l e Informat ion and analyso~·; fo r t.Jrry o ltw r class of organi c 
compounds. 

Ouantitation of found orgon i c contaminonts is not ciGor cut . [)urirrn the current 
absence of g roundw:::rter stam.lards t would sumJes1 thur for ~unnt·il ;rti(ln we refer 
to ..,,ater quality criteria documents avai lab!~ f,>r surfcJcc \•Jnh:!r a:1d trunsrose 
some of these numbers for quonritarion regDrdinn hculth huzurd•,; to threars frorn 
l and u['lpl icd ·rion o f municipal sludqo io surr·ourHii nrJ qr01Jt,di·IC:110r sy!.ilrm,c;. On 
November 28111, 19130 LPf\ PL'bl ishcJ Wilh:r quell ity ,;r-i ·leri<J ducurnen~s •::hich dei.Ji I 
amounts of various or(jan i c compounds •r~h i ch wo u I cJ Sf' r ve as a th rcu 1 ·to both f resh 
water aquat i c li fo, Sf It w;l't·u r i:l(jlli.ll· i c l ifo illld ll trrnclll hn.JI H r. r~y rr:•'jc,;rchin !J 
l hc b <lck~.Jr·ound drJ~tHn<~[' '-~ which \-<1.~111· irrlo · 1 1r 1 " ·· · ~ c:•·i tu r .. i •• \·1·~ Cllu l d ;,r:,,<Jr-JI·~ i h<;t' 
part uf t he human hea l rh element- \'lhich i s Dl rr it.HJI•:d to 't ire W<Jh:r itse lf. The 
numbers reuched for nach of thr.so or~Junic con·t amincrrl5 n~:Jnr,li;l~J hllmcln hc<'llth 
was bused on un acJult daily in1ako qf t'\tJO liter~, of water plus a sci 6.5 orain 
average of fish per day . The part ot'tributeo to eating fish ~,oJi II v<Jry bccaus(; 
of the intakes ond bio-accumulation of P.<Kh motcrial in fislr . This portion can 
be. subtracted and that portion attributed to the Noi'er in ·t.~ke can be used to 
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evaluul e gr·otHldWulcr for bl')CJI :h lluZili"\,)J . AI r·iJ(J\I':h ~hu I i:·.r uf ld·~ :·ln i<: 
cornpouncJs for whi ch cr i tcri.:l drx:urnents ilrc ;w;Ji ldli l n i'j r1or larq··· , the 
volat· i le o ruan ics for whicll I fee l v:c :..llould he: in i t· id ll v t· w~ l ir1q are 
addressed. There i s 1 d i scussion of hiii O!Jcnn'l'eJ rne t·t1c1110'"·, ~;.rc h o~ •; 
Ch lorof orm, de5JrG<:JSer5 , such flS tr ich l oroct·hy l ene ,_Jf'll l ·tl' ll"·l C"'' linn;rJ ih'(l 0rJC, 
ond benzene and va r i ous substit-ute hon;'l~nu'i. 'lll<l:.;o cornpo 1J rHlS 1·1i I I be ihe 
bulk of t he type of volati l c or~Jclnics v:n v1 i II tJ •~ nn:1i !t) r· inq , <:Jnu l hr} Aqe:ncy 
can make a SJOOd decision on wl•elhcr ·to lclnd ,:~1ply cJ rwrl icu lar mun:Cip<:~l 
sludge from these an<:~lyses. 
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The Solid W~ste Program has completed most of the items 
specified in the object i ves' seetion of the document titled "208 
Proposal-~lunicipal Wastewater Treatment Plant Sludge Study". 
These items deal with the inventory and sludge analysis phase 
of the study and include: slud~<.~ !->tabil.izat:ion processes, sludge 
quan~ities generated, and storage facilities at each. plant; 
utilization/disposal practices; industrial users; location of 
landfilling or .landspreading sites; ~nd sludge analyses from 
Vermont wastewat*r treatment plants for nutrients and heavy metals. 

Approximate! 10,000 galJons of s ·ludge is gonc)ratccl annually 
by Vermont waste\ ater treatment plants. About 62% of suwage 
sludge is applie to agricultural land. llowever, only a handfu1 
(22%) of plants analyze their sludge prjor to Jandsprc:ading and 
even fewer plants base land application rates on the sludge 
analysis. 

Sewage slud e stabilization (processes to reduce pathogens) 
is primarily by erobic digestion (47% of tile wastewater plants). 
Twenty-seven per ent of the plants have anaerobic digesters, 9~ 
sand dr ying beds, and 17% other processes for reducing pathogens. 

Sludge samp es from 57 Vermont wastewater treatment facilities 
were collected in February and March, 198) for nutrient and heavy 
metal analysis. Results have just been received and are included. 
Twenty-four (39%) of the plants sampled have heavy metals concentra­
tions exceeding the United States Department of Agriculture 
suggested maximum limits for sewage sludge which is land app~ied. 
Copper is the metal exceeding su~gested maximum concentl"ntion limits 
in 18 of the 24 plants . Other motals in excess of USDA limit~ are: 
lead-two plants, \zinc-two plants; nickel- three plants. 

Anaerobically digested sludge characteristically produc8s . a 
more nutrient rich sludge than sludges produced by other methods 
to redu~c pathogens. The information is now available to evaluate 
the nutrient content of Vermonts sludge~ compared to the processes 
employed to reduce pathogens. This information has not been 
compiled yet but is especially important since nitrogen will 
determine, for the most part, annual land appJication rates in 
Vermont. 

Sludge metal analyses for mercury and silver are nut available 
at this time. The wastewater treatment faciJiti0s sele~ted for the 
additional metals are: Barre City, Bennington, Brattleboro, 
Burlington (Main), Burlington (Riverside), Hartford (W.R.J.), 
Lundonville, Rutland City, St. Albans, St. Johnsbury, Shelburne 
(#2), North Springfield, Springfield, Swanton, Windsor (Main), and 
Winooski. 



~·· In January, 1981 th Water Resources I.:1horatorv conrr:Jctccl with ti1c 
Solid Waste Division to perform a survey of the muni.cip-11 wnHcwater treatment 
plant sludges. This project was undertaken to provide in format ion co:1::crning 
the composition of these sludges to th~ plant operators, involved farmers anrl 
to Solid Waste Division. 

Sampling 

The sampling for the 1981 sludge program began the week of February 23 
and went on for six weeks. During this time 57 plants were sampled with ten 
true duplicate samples taken. Three of the 60 originally agreed-upon plants 
were not sampled: . Proctor WWTF, be-::ause of missed connections with the 
operator, Johnson WWTF, because a flood the week before w,1shcd out the plant, 
and Colchester WWTF, because the digesters were shutdown for s ubsequent 
supernate drawoff. In general, secondary plants were sampled directly from 
the mixed ae~obic digester, primary plants from the lov-~~ tAry ~nssibl~ on 
the secondary digester. 

The sampling was accomplished in ten full dnys on the road, the m:t joritv 
of this time was because of the distances between plant3 . TI1is is readily 
apparent in the Burlington and Montpelier- Rnrre :~rene where 11 and 9 plAnts, 
respectively, were sampleid in one day vs. the nortlv~rn and SOlJthern swings 
where 10 plants were samp~ed in two days. 

Samples were collectbd into two containers, one wns fixed immediately 
with concentrated H2so4 and held on ice for the prescrv:~tion of the nutrients, 
the others, for metals and solids, was iced immediately. 

Analytical Methods 

nte day following arrival in the laboratory each S:-Jmple for nitrogen 
and phosphorus was diluted by weight tnp, a specific nmount into a 100 ml 
volumetric flask and bringing up to volume with Nanopllre water. 111iS 
dilution was th~n analyzed the same day for ammonia nitro~en, total 
Kjeldahl nitrogen and nitrate- nitrite nitro~en. Within 2-3 days th~ 
dilution were analyzed fot total phosphorus. 

Samples for metals analysis were each digested by two m~thods . 
Approximately equal aliquots were placed in three beakers . ~~o beakers 
were digested using nitric acid and hydrogen peroxide. Analysis for ~ccals 
was then performed on all three portions using a fl(lme AA spectrophotometer. 
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DATA DISCUSSION 

In general, the prill]ary plnnt $luclgcs \.'Cre much thicke:· i.n solids 

content but much lower in ntttrients. The overall mean nit r ogen level, 

7.N, was 5.07. while the mean for primary plants was 3.17. apd for secondary 

plants the mean w.as S. 7%. The overall mean phosphorus level, %P as P
2 

05, 

was 6 . 47. with the primary plant mean being 3.6% and the second<Jry plant 

mean was 7 .6'7.. For %K as K20, the overall mea~ was 0.60~1. with the primary 

plant mean at 0.31% and the secondary plant mean at 0 . 71,%. ·rn is tre:1d is 

due t o the increas ed eff~ciency i n waste capture hy the secondnry processes, 

and the smaller proportion of inorr,ilnic material and shorter digestion 

times in the aerobic digestion process. 

In general, the heilvy metals levels were not related to th~ 'type of 

process from 1.1hich the sludge came. Nickel levels, chrome levels and, to 

B lesser extent, lead levels, were trn ccablc to industries ).n the particular 

towns . There are 211 slu~ges which exceed the guidelines limiting m.:tximt tm 

levels for application to agric ultural land. 0f these , 18 plants were over 

in copper only and anoth~F two plilnts in zinc only. Pl,1nt <; \.lith elevated 

va l ues or over-limits val t1es fire summarized in Table B. '!1te Permits file 

provides some clues <JS to whcr0. t hese metals are coming from. Burlington 

Hain plant has General Electric and Edlund Company which hoth plate nickel, 

Rutland City has Vermont Plating, !lowe Richardson Sc:llc Company and General 

Electric which all plate nickel and chromi11m and Union Cnrb i de plates nickel 

and chromium in St. Albans. '11l e lead leve Is in !3cr.nington are in part due 

to the lead in the effltjents of the Union Carbide, Globe Union Jnd Catamotmt 

Dyers plants in that town. 

Some of the elevated lead levels nre cxplnin.1bl~ only <lS hein~ d11e to 

supply piping. This wouid also be the case in the elevated :dnc nnd copper 

values. 
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Rutland City Ni 319 mg/kg dry 
Elevated Cr 316 mg/kg dry 
Elevated Pb 677 mg/kg dry 

Dennington Ph 1210 mg/kg dry 
Elevated Ni 9f>.6 mg/kg dry 

West Dover Cu 1165 mg/kg dry 

Chester Cu 1634 mg/kg dry 

Springfield F.lcvated Cr 102 mg/kg dry 

South Woodstock Elevated Zn 2150 rr.g/kg d~·y 

Lud l01o1 Cu 2396 mg/kg dry 

Taftsville Elevated Pb 990 mr,/kg dry 
Elevated Zn 1733 mg/kg dry 

White River Junction 
(Hartford) Elevated Cr 132 mg/kg dry 

Northfield Cu 1308 mg/kg dry 



Streambank Management Po.licy 

Publicat.ion 



ftreambank . Managemcnt PolLey 

208 Program Project 

After nearl ) five years of debate tlw Vermont Agency o .r 
Environmental Con~ervation has formulated a Management Policy 
for stream and rirer banks. (See Appendix D ). Among the general 
objectives of th$ policy are the control or objectives which 
cause erosion andl.l sedimentatio11 and which lead to the water 
temperatures incr~ase th~ late summer as a consequence of shade 
tree removal. A full description of the objectives can be found 
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in the_ attached ' pt, licy. . 

It is the ob · ecti ve of thG project to slllmnari.ze , .i. J 1 ust rate, 
publish a nd to di seminat6 the policy as a brochure. The project 
w i 11 increase th~ genc~ral level of und<)J's t <Lnding of the import a nee~ 
of streambank veg tation. This project is extremely timely now 
in view of the iu~reasing pressure on devel.opment on our streams · 
and the increasedil. cutting of easily accc~ssiblc streambank trees 
for firewood. T~p thrust of the pro,j ect wi lJ be to establish 
an atmosphere in ferment which discourages the mismanagement of 
streambanks and \vpich prescribes methods !'or. c nhanc i.ng their value. 

Tasks Cost Schedule 

Editing 1,200 September-October, 1981 

Illustrations 300 Octobor, J 081 

Printing J., 500 Nov0mber- December, 1981 

$3,000 



I3. lf~nds for Hea.lloca tion ( sourc()S) 
apd Propused Projects Approved 
b~ the Vermont 208 Board on May 

21 ' l9lll 
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~'abJ.e III F~~nds Available for Heallocatior: (souru.: s) 

Sources and Descr iption Amount 

(}>}/ l) Lay Monitorif g $ 5,805.77 

The 208 agreement for this project is complete 
and the re~aining balance is $5,805.77. In 
1980 the S~ ate o f Vermont classifj.ed this 
posit ion a~d supports it fully . 

t IV 2) Backroads Ma1ual · $ 1,468 .35 

·Remaining alance afte r project comple tion an d 
printing. 

~/ 
o 3 ) On-S it e Pro g run $17 ,240. 00 

The State n-Site Plan was written after funds 
had been a located by EPA for 208 on- site 
projects. I n view of the develop] ng plu.n, work 
on the pro .ects f unde d by EPA was held up unti l 
the State On- Site Plan received appr9vnl. The 
f i nal cert ~ fied plan called for the ~xpenditure 
of $17,240 ~ ~ess for pr ojects t han EPA had 
allocated previously. 

;\./ 

0 4) On-Si te Rura~ Sewage Workbook Printing Balance $ 

Remaining tJa lance aft er printing or tile workboo l.:: ~ 

(f , . 5) Lake Morey P1oj ect $ 

When t he Lake Morey Project was funded the allo­
cation was I for $21 , 400, however tot a l con tracts 
awarded to~aled $21,000. 

82 .08 

400 . 00 

1 6) Rutland Regional Landf ill Project 

The contra~t between the State .o.f Vermont and 
Rut l and Re~ional Planning Commission was signed 

$ 7,720.00 

in August ~978 and was to be complete d a year 
later. Th~ contract has twice been extended and 
was to be J~mpleted by October, 1980 . A speci f ic 
provis ion olf the contract requires tlw.t the 
Rutland Planning Commission secure a certifiable 
landfill si~e which to date has not been 
accomplished. The acquisition of t he landfill 
site is con · ingent upon comp l etion of most o f the 
con t ract. ~he outputs received for the $13,050 
puid, the cb nmission does nqt J u.l. J~· doeLlllK:~ ll L thE~ 
aeeomplishm nts by the Rutland Planning Commission. 
These accomplishments i nclude th.e establishment of 
the "Solid ~aste District " and the awarding o f an 
Urban Waste Grant which will provide futu~e 
funding inc uding landfill siting. 



7) Administrative Budget Balance 
The admin;strative budget !or the remainder 
of the 208 Program is presented in Table IV. · 
Administr~tive funds originate from the percen­
tage figu~ed into a project award specifically 
for administration of the 208 Program. Future 
staffing ~equires the 208 Coordinator and a 
secretary. This reduction in staff results in 
the amount to be reallocated to other 208 needs. 
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.1\mot;n t 

$47,500.82 

Total Available Funds $80,217.02 

Note: The sources of fu nds for runllo~ation 
received u anirnous 208 Board approval on ~lay 
28' 1981. 



Abministrative Budget Anal ys i s 



'I'abl..:.: IV. 

;\utnini:;lt':lli.Vl: l\tldf~('l 1•\;t· 1\li.Jit.i.t.tkl' nl' ti1•' ;·nf) l' :·o, ·.:·;un Lo 

Sept.l:mbel' 30 , 198 2. 

Jt-cm 

Salary Requirements 

Pe r Diem Board 111embcr~- i l mee t l.n 1:,~> 

Offlce Su(Jplies 

Advertising 

Freigh t & Expre~s 

Postage 

P r i n t i n r- f, ru s c . r 1 • ·i ll1 . .i n r: 

/\lliOU II t 

:~3'/ , 93? . 18* 

G, 852 . 00 
1) () . Q() 

2 , 000 . 00 

100 . 00 

Go . (JO 

Rental-Buildinr, othcP Lll<.il l of.'f.Lc8 (iJo:trr! in··( ··t~nr;:-;) 

Office Rental 

.:,ooo . ou 
200 . 0() 

'1,500 . 00 

200 . 00 

50 . 00 

11 o c; . n u 

Copier Rental 

Typeivriter service contl'act 

Telephone 

·In State Expenses 

Out of State Expenses 

Misc. Eq ui pment 

5% undeterminect
1
costs 

Total· projected Admi nlstrati ve 13udv,el 

' 

Administration Dudget Balance ( ~1arcll J. 9Ul) 

+ temporary employees (set asid0) 

- $1 , 700 trp.nsfer to Lr::Ar 

$'(, 000 pr!in tint; and cdl tlng 

- pt•ojcctcd adrn.i.n:i.~>t1·ativc co:~t 1 h~ ' t.l 

September 1982 

Balance to be reallocated 

?. , 500 . 0() 

2,500 . ()0 

2) 0 . (j' ) 

2 ' 8 311 . 7 J 

$61 , 52B . 8•J 

<· ~ , .- 7 2,.., 71 
·.J.i. . .J..() ' ':) . 

1 , 000 . ?0 

::.l7 , 7 2~ . 71 

1 , 700 . 00 

J.lCi' 029 . 71 
7 , 000 . 00 

109 , 029 . 71 
- Gl ,5 28 . 8~ 

$ L;7,500 . 82 



33 

*'J 'l11.~ foli.nJiJt;~ :.t:;:; t impt.l.un~; ::wJ·, ~ u~;<.:d l. o l'.i[~lll'•: ;•(JIJ ~;u!.:.t:·lc::~i titi'Ot;;~il 
Sep t embc:• 30 , 10B2 . 

·~oordinator 

.)ecretary 

2 ) J. ne c rct~u·y (note : cmly l.; or :;ecrela r·y · ~~ :;a~a,' .J' pald ll.J 
208 , other hu.lf by 311: 

3) Heekly salary requlcemcntG 

Pr ob;..:.tion 

265 . 50 

136 . 00 

J ul y 5 1Sl~ll iL c r ca:;c 

2'(8 . 80 

lltfl . 25 

3J G. oc, l 
. l .!.G f . oo· 

.111].'/ 1~){32 
J ncrt..::<.!:;e @ J ()"' 

1 Q ·1 . Go 

.U33 . '/0 

~ ) P rob a t i o 11 a r y r e 1' ·i. o rl . coo r·!! i 11 :-1 t '1 1 • c om p J c: Lr: :; ; ' l • 0 b a t l o 11 ~ r :,r 
per.lod (6 mo . ) Sc·ptcrnl>t: r J.'~, 1~81, .'>··cJ'et;:u•y <.:ornr.lc-te~; 
proba t i 6nary perlod ( 1 year·) l·'u c ~ ;·uary 198?. . 

5) Remainder 1981 Sal~1·y i'\(~llulc~:mcne 

a . Pay periods f'vlay ·r - July lG, 11)01 (l'rob.:.tllon) :;·. 3,8YII . OO 
b. Pay periods July 30 - Sepl . 21J , l<JU J 3 ,52 9 . 25 

,Tuly 5 inccea0e 

c. Pay period::; Oct. 1 - Uec . 211, l9ol (CooJ'dl:lat..o!' :1,461.·15 
@ full rate) 

d . 'J'otal 

e. add 20% benefits 

f. 'l'otal ·1981 salary rcquirem.:~nts 

6) 1982 Salary Requirement:J 

a. 
b . 

Pay pc;riod::; Jan . 7 - Fct1. 18 , 198:.~ 

Pay period;; r·1arch lj ,July G, 1.98?. U>e<.:l'Ctar~/ 
@ full rate ) 

l~ ' f38:;. uo 
;.! , )77. oo 

,!; 15, 11 62.110 

~; J , II 6 l . 7 ) 

7,990 . 00 

c . Pay periods .Tuly 22 - Sept. 30, 1982 (includes 5,2'{3.110 
10% increase) 

u. Total 
e. add 20% benefits 

f . Tot al 1982 salary req uir•e1ncnts 

7) Total s alary requi~ement to completion of 208 
Program 

18,7?.) . 15 

3 '7 115 . 0 '3 

$22,470 . 18 

. $ 2 2 ' / j 7 0 . 1 3 
15 ,11 62.00 

$37 , 932 . 18 
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**'l'he Ccl.! o wi.n('; :~:~:;untptjOII ~; t·J•:i ''' W;L~rl !.o f'iJ~l:r · ,., ;l!)H !lu;u·d c ;-: ;H~ll:;•::; 
to tile -.:nll ol' ?OB l'unct.; ioll:) :;c::p t.:~'lllher _:)(), l~ii);: : 

1) 24 Board m0rnber3 

2) Per Diem cot>t 1 member 1 Hlt~e tl llJ?; - !i;:;o . O:J 
3) Average 100 miles averat~e l rne111ller - 21100 mil e:; 
4) Projected number of rcina.i.ninr.; rr.cctln,~:; - 4 
5) Reimbursed mileage l 'a t c :;:o. 195/rn.iJ.l~ - l 1 11L'cLl n 1~ 

6) Reimbursed mileage rale :~0 . 220/laile (.fuJy 1) 3 rnr~ctln0:5 

Per Diem C:o :;t:. ~; 

'i't·avc ~ rr :i.mbll l'~; ,, llh' 111 . (n. !•F; ) 
· Travel r~irubut·~;emcn t (o . ;~~?O) 

~;11 , ~~nn . r.n 
.rl(; .:\ . l HI 

] ·, 'J81: . 00 

'(' ( ) TO'l'f1L ::. J,o52 . 00 

.. f 



New 208 Projects 

Approved by the 208 Board on May 28, 1981 



J..~~;t of i'ronosc•d Proi·.-:·ct :'; 

Project 

1) Hydroole ct ric · I mpoundntcnt Ho<ie l linp.: ~nd 1Jan1 
Ope1·:=tt.ion Stu ly 

2) Stct.te IntGrim Stormwnter Managerrll?nt F'oLic.v 
Analysis 

3) La~orator.v support f'or carory i nr; out clements 
9 and 10 of q"le Stat0 H:=tter O.u:1.l :Lt.v i'lnunr:c.·rnent 
Plan for On- sr,te \'!astrwnter Disposn.:J, ~;t.nto 
In t e 1· .l :n ~--; t: o rr~f n t e 1 • f·1;lll: 1 r: c m c~ n t: r o l. l t • v i\ n n 1 ':J :; l :~ , 
and Hydroelectric Trr; )o:m<irneJtt Modc•J.Li.n1;;· Hh ich 
have G. total ~ost of t91,5111.77 . 

4) Lake Shore Ma~age~cnt Guide 

5) Disse~inatiort of the 208 Construclion Grosion 
Contr·ol Practt ces £•1all ll<ll 

6) 

7) 

N P S F, ost l * ... or~ ry overrun· 

20 8 Program A1di t * 
I 

(see 'l'2.b l c I) 

TOT!\1 

*These two it l ms are self explanatory and no 
proposals or descript i ons are required . 
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/\llocaU.-on 

$36,')00.00 

:j; ),OlL1. 77 

:~: 2 7 ' 3 2 5 . 0 0 

~; 6,500 . 00 

·' ·~ 3,720 . 00 

... .p 157 . 25 

:~ 1 ,0 00.00 

:~80 ,2l'(.02 

I ? ' 7' 
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Hydroelectric Impoundment Modelling 

and Dam Operations Study 

.I 

1 -



.· ' .... ~ 

Discussion 

Hydrg~leetr:ic Impoundment ~Iode]Jjng an c.l. 
!Jam Opl.' t·a L i.ons Study 

3G 

Almost a ll o~ Vermont's ma.ior ri vcrs and streams are regu:l a ted 
b'y hydroelectric ~~lants ( there ar<) <tpprox ·ir:·,at;c~ly 60 hydroelectric 
facilities presently operating). The Dupnrtment of Wat0r Resources 
and Environmental Engilleer).np; does not know how most ox is Ling 
hydroelectric dan~~ are ma.naged to release~ water and wha.t t he 
impact of such m ·aged I low regj.rnes may L>e on the impoundments 
and the streams b - low them. 

During the S mmer of 1981, t.he Vermont State Legi:-;laturc w:i ll 
study a MinimumS ream:flow l3 .ill (s('t~ /\pp< ~n <.l.ix E) and .i Ls rc' l alion­
ship to existing hydroeJ ectric in1poundmen Ls. '1'ile legisl:tli Vl~ 
investigations wil~ l address the c~nvironm8n t a1 problems assocjated 
with hydroelectric dams and the best solutions to those problems. 

Presently thj 208 Program is fundin g two projects - the 
Streamflow Mainte~ance and Min i mum Streamflow (7Ql0) studies. 
The Streamflow Ma~ntenance Study has ns its ' goul the developn~nt 
of a methodology l1or assessing f ishery now n<~<'ds on thn streams 
below hydroelectr~c dams and. to test Lhis methodology on several 
proposed hydro pr~j ects. · To date, this mc:tl10clol ogy has been 
developed and n.ppl ied at 8 proposed si tcs. A report j s currently 
being written and! should be complc~ted by ,Juiy, 1981 . Tl1c~ Minimum 
Streamflow ( 7Ql0) Study llas as i Ls goaJ tllf: c.l.eterminat ion of 
statistical proj eqt ions of natural ly occurring minimum stream f'l ow 
of Vermont rivers and streams indepenclcm t o ( hydroelectric durns. 
The statistical p~ojections developnd wi.1.l be applied to proposed 
h~dro sites for p~rposes of estimating luw flow hydr.ology at that 
s~te. 

Both the cur ~nt studies address the mothods of ass0ssing 
environmental con itions ELt proposed facilities but do not address 
any of.the . follO\~ijng exist~ng f~~cil ity p:n~e:uTie ·~crs such a~ l<~akage 
determ1nat1ons: 1nterrelat1onslups o[ till' env1ronmentaJ Imp:tc:ts on 
the r iver and impoundment f rom al l hyc.l.ro dams on the same river 
system; facility ob eration on a daily rwd seasonal bas.is; and site 
hydrology. I 

Proposed Project 

. This propos a~~ is to fund a l:ydroul<~c. Lr~ c project wl: i. c..:h w Ll l 
cons1st of two pha~es to be carr1ed out dur1ng tile rcmaJ.nder of 
1981 and the Summe of 1982. Briefly, Uw firs L phus<.: propo!-ic:S 
to assemble all c~ · sting data amd make s;tc viHits whil0 the 
second phnse propo~es to construct an impoundment model co evaluate 
both existing and otential hydroelectrj c..: impoundments vis- a-vis 
State water quali parameters . 

. j I • , . / 

!-- :. I . . / 
/ 

I ' 
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Phase I proposes to: 

1) iisscmblcl all exjsting daLa on hydro clam operations su<.;h 
as peak _1 and run-o f-the-river !"Lows and si Lc hy drology 
from th1 Corps of Engi neers, NERBC, PSB, etc . 

2) Assemble maps of ·all existing hydro impoundments and 
dams. 

3) Contact 
1
lancl interview utility of'f.i.ctals with r(~Spec.:t to 

dam ope~ations and economicH ( KWH/CFS). 

4) Make si~~ vis1cs to i nclude: ope~ator inte r views; 
documentlntion of operating conditions; measurement of 
leakage flow dur i ng periods of impoundment, cstimatitm 
of low flow (7Ql.O) hydrology; and .Lcle:Hl tificaL:i.on of 
opportunities such as reservoir stability and river 
managemer t. 

5) Intervie~ Fish <1nd Gam<> personnc'l and make assessments 
of the . n~tural resources a t each site. 

G) :'\pply tlJ fishery flow need::; ussc~:->:'-imcnt mcthodn'log.v on at 
l east t wb "critic al" sites established by the Department 
of Water Resources and Environmental Engi neering . 

7) Make re9emmendat i.ons to tho ut iJ it ies for opt. imi 7-::ttion o f 
rive~ .f~~w .. Esti~a~e the c;os·~ o~' ~ec~omm<:~nc.l at..io n~ \Vilc:rc..: 
poss1ble us1ng ut1l1ty e<.;onomlc 1ntormat1on prev1ously 
gathered . 

The second pt ase of the study propose~ to 'construct on 
impoundmen t model to evaluate existing and potential hydroelectric 
projects vis- a - vi' State water qunli ty p:.tra.meters s uch as dh;so I ved 
oxygen ( DO) , turb t dity, temper~ture, and phosphorus concentration. 

Phase II proyoses to: 

1) Class jfyl existing and proposc~d hydt·o jmpoundmc.Jnts aceor.ding 
to such variables as watershed s.i ze, impoundment mol·pho.metry, 
existing water qual i ty characteristics , fisheries and 
hydrolo~tc factors such as water residence time and 
hydrauli c l oading. 

2) Campi 1 e 1ata base f or existing r(~s e rvo irs of interes t and 
identifyladverse water qualj.ty i.rnpacts . Compi 1c data for 
proposed! reservoirs with similar characteristics and 
jdentify adverse water quality impacts. 

3) Review available liter a ture on water quality o f ide ntified 
reservoirs and their associated impacts. 

4 ) If available data is i nadequate for modelling purposes 
develop and initiate a sampl jng progra1n to collect \Vater 
quality r ata on existing reservoirs. 



5) 

6) 

I . 

Ident ify Ia modc .ll i n g f 1·:um:wdrk to ass c;:-'!~ w::1.tc -:· qu a1 1 ~. y 
impacts 'jssociatcd wi tl1 .idcutiJ i e d res<~rvoirs . 

Cal i hrat J and tes t th e ~evelopud model on ~xisting and 
proposed hydro reservoirs . 

ImplPmentati~n of this study would be accomplished through 
the ~finino~1m Strcaj11fJow l3j l l, support o:f FERC r<' Ji ccnsjn~~ of 
existing hydro fa ili ties , e nforcement of Vermont WaU:1 · QuaU i y 
Standards , PSB cctti ·ficatc;s of rublic good, and developing 
economic and envi t onmental a grC(:'tnl)nts with utilities . 

Time Schedule 

38 

Exact time I ~ ~sk statements cannPt be made.) at this ~ i.rne e xcept 
that the project will bc~i n durin~ Lh0 summer/fall of 1081 aud 
be completed by DEf cember 1982. 

Budget 

An exact bud~l et breakdown cannot be madu at this time 
f inal work plans J i l l require more time to prepare especially the 
time schedule an~ budget . It is hope d that the previous dj.scussion 
wil l serve as grounds f or acceptance of this project and accompanying 
laboratory servic~s . As soon as a comprehensive wor k plan is 
deve l oped it will ·be sent to EPA for rev i ew. 

, 



St~te Interim Stormwater Kanagement 

Policy Analysis 



Stat e Interim Sto rmwater Manag~ment Poli~y An~lysis 

Discussion: 

. In 1978 a _ st ~rmwate~ task force was organized to take an 
1n-depth look 1n~f the l1terature on urb:tn stormwater pollutants . 
and develop a pr~,ram to address the probl em. The Vermont Urban 
Stormwater Prograrp, the objectives o.r which are listed below was 
developed by the task for~c. 

. I ) 

I I) 

III) 

IV) 

Ve :pnont Urban Stormwater Program 

Set fo~·th the In tcrim S Lormwater .1t·1anag:t)mon t. Po.1 j cy 
(App erldix F attached) to abate th e increase of storm­
water rlollution in Vermont. The interim policy is 
based lupon the li.terature review and not aeLual studies 
in Velmon t. 

Eval ua ~e paved areas subj ectc~d to diverse uses, i. c. 
shoppiqg centers, high vo.lume traffic areas, residen-
tial areas, f ast food restaurants, motels, and gas 
statiorts to characterize · tho water quality of 
stormw,ter discharges and dc~termine i f the interim 
policy should require treatme nt bused upon use or 
size or a combination thereof . 

I I 
Evalua~e a porti.on of the trcalrnc:nt systems i ns 'L aJ ~ c.d 
as required by the jntcrim stormwator management policy 
and d~~ermine treatment efficiency. 

RcvisJ I the In to rim S Lormwa L()J' Manug<•ment Pol i.~y based 
upon completion of objectives two and three. 

Presently, ~he 208 Program is funding: the second ob.iect:i ve 
of Vermont's UrbJn Stormwater Program. The :final report is in 
draf t and wi ll be completed by the end of June. 

Since the Agency of Environmental Conservation adopted the 
l' Interi.m Stormwate~ Management Policy, numerous sand fi 1 ter 

treatment systems have been installed on new developmen t pro jects 
in the State. The State does not have a ny information on th< : 
treatment efficiency or such systems or their maintenance needs. 
This information must be addressed prior to implementation of an 
Agency Stormwate~ Management Policy and for the Vermont legis~ature 
which will be re~iewing a Stormwa. ter I3i 11, II402. (see Appencll x G). 

Proposed Pro .. i ect 

This proposal is to fund a project to address both the third 
and fourth objectives of Vermont's Urban Stormwater Program . We 
propose to evaluate the treatment efficiency an~_maintenance 
requirements of qne sand filte r system in the Burlington, Vermont 
~rea . Treatment fficiency will be de termined on a mas s balance 
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approach by comparing the loading or· po 11 u tan ts prior : u f:i 1 t rat ion 
with the~ loading! of polluta.nts u. l' tcr filtration as well a.s that 
which is by- passf d . Resul ts wj 11 be usNl to dc'tc~rmin , • that nortion 
o.r the l·unoff hy lrograph whidl must be treated in nr.dl;l" to achieve 
effluent chara.ct risti.cs c.:ompatablc wi-ch Vermon1: Water l'tuaJ i ty 
Standards. 

Results fro 
I I) and the trea 
utilized to r eco 
revisions to and 
Policy. 

Monitoring 

the stormwater charu.ctcr~za.tion study (Objnctive 
efficiency analysis (Objective III) will be 
to the Water Resources Board the proposed 

implementation of an Agency Stormwater ~1anagement 

The previou' stormwa Ler study slwwud three parame Lcrs \\'hi ch 
exhibited high loadings ·regardless of tile monitoring location . 
These parameters include COD, TSS and heavy metals (Fe, Zn, Pb, 
Mn). This proposed study will determine treu.tment efficiency 
based upon a maS$ balance approach using these parameters. 
Alternate parameters i nclude BOD~ (i f determined not to be 
inhibited) and total phosphorus <.T- P01 ). .< 

Exac-c number of samples arc unknown at this time, however, 
the sand filter as constructed pursuant to the Interim Policy 
will require three sampling points and a considerable amount of 
samples are expected. 

Time Schedule 

The proposed study will begin in the fall of 1981 . One sand 
filter system will be instrumented and monitored for s:ix weeks . 
The data wil.l be analyzed and an int<~rim progrc!:?S report wi. J 1 be 
prepared. 

During the spring and early summer of 1982, the same system 
will be monitored for four weeks . All data will be analyzed and 
the final report and recommendations to the Wat0r Resources Buard 
will be prepared. The project completion date is September 1, 
1982. 

Outputs: 1 interim report - January 1982 
Final report and recommendations - September J, 1982 



I3udget 

Salary 

1 temporary employee for data c:.(J] lection and analysis 
for 20 2eeks@ $~75/week plus social security benefits. 

Overtime expenses 

Miscellaneous ~upplies (reagents, site materials, etc.) 

Travel and expenses 

Report · printing 

TO'l'AL 

$3,732.77 

200.00 

482.00 

300.00 

300.00 

~5,014.77 



II Laboratory Support for Carrying out Remaining 
Project Elements of the 208 Program 



Laborat j ry Support for 

PJ oject Elements 

Carrying Out Remaining 

of the 208 Program 
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Discussion ' 

Environment! programs requesting analytical services have 
essentially doubled in the past two years without any increase in 
available labora~ ry resources. A major problem facing state 
programs has bee~ the legislature's desire to maintain the current 
size of State goj ernment. · · 

Laboratory Sr,rvices has found it increasingly more difficult 
to support .the e~·sting programs and have actually bee n r~quired 
to refuse. reques~ for services because of the lack of adequate 
resources~ Surv~ ·llance and Analysis Division personne l of Region 
I, U.S. E.P.A. du ing their annual laboratory evaluation (1980) 
made specific com ents regarding the need for upgrading analytical 
resources. Simil rly, laboratory srevices was a State - EPA issue 
during 1980 in wti·ch the n~ed for improved analytical resources 
was documente·d. 

It is impera ive that if approved 208 Program Projects 
requiring analytipal services are to be integrated with existing 
programs, additior al laboratory support for this project is 
mandatory. · 

II . -
On May 28, ~i81 the Vermont 208 Board unanimously approved 

the Stor.mwat e r Ma agement Policy Analysis; the Hydroe J ectric 
Impoundment Model ing .and Dam Operations Study; and elements 
nine and ten of the State Water Quality Management ~lan for 
On-Site Wastewatelr Disposal. These projects ·will require 
laboratory suppo~~ for completion and the Board unanimously 
app·roved the labdf a tory support for these projects. 

. I . 

Proposal 

This p~oposa~ is to allocate $27,325 in 208 funds for Water 
Resources Laborat~ry support services for comp l etion of the 
previously mentioned projects. When final work plaris and 
s-chedules are de~·~ loped for the projects to be supported by the 
laboratory they ,tll be sent to EPA for review and approval. 



l ake Shore Management Planning 

Guide Publication 
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Lake Shore Management Planning Guide 

Prob lem: 

Vermont lakes are an important natural arid recreational 
resource that must be protected. The lakeshore environment, which 
p l ays an importan~ role in protecting the aesthet~c and ecological 
integrity of a la~e, is too often exploited as a res~lt of 
recreational , agricultural , or industrial activi ties . The clearing 
of land , the installation of septic tanks, the construction of 
be aches, and the shoreland activities are all potentially damaging 
if undertaken without concern forth~ resulting impact on the lake. 
In many instances, the damage results not from a willful disregard 
by the lakeshore ewner of the potential effects on the lake, but 
f rom a lc=tck of knqwledge conce1·nine: th0 eco lor:;i cnl comple xities of 
the lakeshore env~ronmc:nt cll'ld the potcnti::tl <~ f'f(?cts on t ile ln.ke 
itself . 'J.lo minimize damage from lakeshore activities, many local , 
State , and Federal laws or regulations exist which c=tre designed 
to protect and appropriately utilize the. shoreland resource. 

At the presettt time there is no comprehensive program or 
resource availabl~ to educate the public in r egard to lakeshore 
management technilques, laws and regulations relating to shore land 
activities, or the ecological importance of the lakeshore 
environment. 

Pr oposed Project : 

This propos~l is to fund a project which will develop a 
comprehensive booklet that will address the following aspects of 
lakeshore management on a ·non- technical level available to the 
general public . 

1) Seasonal vs . year- round residences . 

a . Si te planning 
b. Waste disposal alternatives 

2) Management of the lake front for recreational activities 

a. 
b. 

Con~truction or alteration activities 
Con~rolling aquatic nuisances · 
. I . . 

3) Commercial activities in lakeshore areas 

a. Site planning 
b. non- point runoff/erosion control 

4) Environm~ntal Considerations 

a. value of the lakeshore environment 
b. potential environmental . impacts 

5) Laws and regulations relating to lakeshore activities 

a . req~irements 
b . agenbies r esponsible 



BUDGET 

costs: 

1 temporary employee 16 weeks at $175/week 
Travel 
Printing 
Mai ling 

output: 

Total project cost 

$2,800 
500 

3,000 
200 

$6,500 

Publication entitled: How to Manaee Your Lakeshore 

Time Schedule 

Task 

Preliminary Research 
Rough Draft 
Draft Review 
Printing 

Completion Date 

August 14, 1981 
August 28, 1981 
September 25, 1981 
October 16, 1981 

44 
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Vermont Eros·on Control Handbook Dissemination Project 

The 208 Pro ram and the State Geologist have been working for 
three years to p epare a state erosion and sediment control manual 
for construction projects . The values of such a manual are many 
although a prima y value lies in the fact that it will create a 
new context acco ding to which contractors and designers will be 
expected to pref rm and by which state personnel will judge 
performance. 

Although th~ manual is quite self explanatory it has already 
become evident t at the creation of this new context of expectations 
will be greatly nhance·d . if the Agency conducts training sessions 
for both Agency ersonnel and for principle contractors, engineers, 
and architects t roughout·the state .. The workshops wj l.l be ctcsignGd 
to give the part~c~pa~ts practice in the use o£ the manual's 
formulas for eva~uating the erodability of a site and the use of 
erosion plan preparation techniques. We envision holding four 
workshops spaced throughout the state at appropriate locations. 
A copy of the manual currently in draft, may be found in the 
appendtx . This draft does not contain the additional section 
requested by the Secretary of Environmental Conservation. 

Tasks 

Print workshop 
announcement flyers 

Conduct workshops 
contractual 

Supplies 

200 

3,000 

520 

$3,720 

December 1981 - January 1982 

February - March 1982 

December 1981 - March 1982 
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Runoff Non~foint Source Agricultural 

in t e Lake Carmi Watershed 

Feb~ ary 1981 1 
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1. REPOF.T SUNHARY 

Lake Carmi, locatep in the To~m of Franklin, is a large, shallow, \varm-water 
lake. The small d~ainage basin (7,020 acres) is approximately 53 percent 
woodland and 44.percent agricultural land. Water quality problems in Lake 
Carmi stem from ·untreated domestic wast·es and non-point agricult-ural sources. 
Phosphorus is considered to be the limiting nutrient in the lake by the 
Department of Watef Resources. Tests indicate an overnbundance of the element 
for accelerated eutrophicatiqn (1). The lake is rC"c€'iving much more 
phosphorus than it can ass i milate without showing signs of accelerated 
eutrophication (1). It has been estimated that agricultural non-point 
pollution comprises 45% of . the total phosphorus loading of · Lake Carmi (2). 

I· . 
A watershed inventory of 30 landusers (88 percent of the total watershed acreage) 
identified 20 active dairy farms in Lake Carmi. The inventory also identified 
critical agricultural non- point and point sources problem areas. Some 
of the major areas of concern are: 1) Improper storage and spreading of animal 
wastes. Presentl y lseventeen of twenty active dairies do not follow proper 
procedures for handling and disposal of wcistes. There are approximately 1,560 
animal units within the watershed that contribute 24,200 tons of manure annually; 
2) Improper livestock operations and barnyard management. Fifteen operations 
are in need of milkhouse disposal systems and fourteen operations need a 
barnyard management· system; 3) Improper Cropl and ~Ianagement Practices. Of t he total 
534 acres of ' cropldnd, only 66 acres are under a Conservation Cropping System. 
Use of the Universal Soil Loss Equation (13) on cropland shows a range of 
loss of 5 to 10 ~ons· per acre per year with approximately 3,931 tons being 
lost yearly. 

Recommendations coJ cerning the abatement of agricultural water pollution in 
Lake Carmi include but are not limited to the installation of Best Nanagement 
Practices (BNP's). Best Hanagement Practices are land treatment measures applied 
to agricultural sojrces of water pollution. Some of the major l3HP's recommended 
for the Lake Carmi Hatershed are Animal Haste Hanagement Systems, Waste Management 
Structures, Barnya d Hanagement Systems and Conservation Cropping Systems. 
Best Hanagement Practices have been identified in l~ater Quality Plans and have 
been generalized for this report on Table 2. The total cost estimate for the 
installation of B~~~ s to control agricultural pollutio.n for Lake Carmi is 
$311,185. This b~9aks do~m into the three major areas.: 1) $288 , 500 f or proper 
manure storage and spreadi ng practices; 2) $34,780 f or pr oper livestock oper at ions 
and barnyard manage~ent; 3) $47,555 for proper cropland rnana&ement . Additional 
r ecommendations include : educational programs on a~ricultural rela ted pollution 
and proper land masagement ; monitoring of both lake resident camp.s and State 
Park facilities; a~d continued support of Department of Water Resources lake · 
monitoring program. 

With the data obtained from the Water Quality Plans and B~~'s, coupled with the 
ongoing monitoring program of the Department of Water Resources, a . morc 
compre.hensive pict

1

urc of Lake Carmi can be obtained and an unders t<:~nd i.nr, of the 
extent, causes ~nd hopefully solutions to agricultural related pollut ion can be 
formulated. This information shall prove valuable in ~scertaining the impact 
of future programs aimed at improving 'vater quality tvithin Lake Carmi. 

- 1-



2. INTPODUCTION 

The deteriorating ~evel of wa t er quality·in Lake Cnrmi has been the object 
of growing concern by the lake residents, farmers and government agencies. 
Monitoring programs of water quality by the Agency of Environmental Conser- . 
vation, Department of Hater Resources (D.v1.R.) hns shown that the lake has 
become "highly enriched and moderately eutrophic" ·(5). Due to the grO\Jing 
concern with water quality decradation, D.W.R. hnd designated Lake Carmi as 
fourth in priorityl in the State for funding for long- term conservation 
practices to contrr l non-.point water poll.ution (6). 

This report will provide the D.W.R. and other concerned groups the needed 
information on the sources and extent of agriculturrtl non-point sourc0 
pollution in the Lake Carmi Watershed. The data collected for this study 
is a result of visits with landusers and others concerned with water quality 
of the l ake. 

Information on land and lake resources, landusers, present farming activities, 
~ater quality"problcms and agricultural nutrient sources is provided in the 
report. The report makes recommendations as to needed Best Nanagernent 
Practices (B~~'s) for the treatment of agricultural pollution in the watershed. 
Finally the report 

1 
evaluates and document s cos.ts . of Bl'1P' s needed in solving 

water quality prob+ems in Lake Carmi. 
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3. ENVIRONNE~TAL SETTING 

Lake Carm~ is loc in the To~vn of Franklin, in Franklin County (See 
Figure 1). The .l e is a large, shallow; warm-water body of water, covering 
1,395 acres. It ies approximately three miles long and a mile wide. The 
average depth of t e lake is 19 feet and its maximum depth is 33 feet. There 
are approximately 7.5 miles of shoreline. The drainage basin covers 8,020 
acres including the lake surface area (1,395 acres). 

General topography of the area is rolling hills with some slopes reaching 
12 to 15 percent. Predominant soils surrdunding Lake Carmi in low elevations 
and drainageways a e: Carlisle Huck; ·moderately well and poorly drained 
Eldridge and Enosburg soils; somewhat poorly drained silty Bingharnvillc and 
Birdsall. Upland soils developed from glacial till are: moderately ~ell 
drained Stowe; somewhat poorly drained Peru and Westbury soils; and the poorly 
drained soils of Cabot. All of the soils have a dense, compact fragip3n in the 
substrata. Tilled areas are relatively bare of stones, but pastures and ~ooded 
areas are very stony or extremely stony. Irregular to rou~h topography in the 
uplands have moderately dee~ Tunbridge and shallow Woodstock soils. Tl1cy are 
-associated with rock outcrops. These so~ls are well to excessively drained. 
Areas with few outcrops are in pasture, the more rocky areas are wooded. 

Najor surface water resources are comprised of Little Pond lying east of the 
lake on the Frankl~n-Berkshire town line. This pond gives rise to the major 
tributary Narsh Brook, ~vhich flo~.;s through mainly <Jf,ricultural land entering 
the lake on the southeastern shore. Alder Run is the second major tributary 
to the lake, entering from the northwestern corner. Other surface waters enter 
the lake directly from the watershed (See Figure 4). It is also believed that some 
underground water enters the lake as the measured ·outflow of the lake does not 
equal the estimate~ inflow of surface water (7). . 
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4. LANDUSER-RESOURCE INVENTORY 

The Lake Carmi Wa ershed is composeu of a rural population with recreation and agriculture. a~ the major landusers. Recreational usage of the lake is high and seasonal t There are approximately 300 structures along or near the shoreline, used m11inly as summer· camps. In acldi tion to private use, a public boat launch at the northern shore and a State Park on the eastern shore . bring in additionfl users of the lake facilities. The State Park alone brought in 18,180 day and 36,207 overnight visi to'rs (8). All of the lake is privately owned with the exception of. the State Park. There arc no main population center$ in the watershed. Estimated year round population is 150. 
In addition to the income brought into the area ·by recreation, the major industry of the watershed is still agriculture. A watcrsl1cd inventory of 30 landusers (8$ percent of the total acreage in the w;1tcrshecl) identified 20 active dairy farms, with one maintaining young stock only . The remaining 10 landusers incl~de the . State Park, private campgrounds and other inactive dairies (See Figure 2). 

Of . the to tal 5,881 acres inventoried in the watersh~d, 2,490 acres (42%) are woodland, · 1,366 acres (23%) are pasture, 1,155 acres (20%) are permanent hay, 534 acres (9%) ·are cropland and 336 acres (6%) are recreational (See Figure 3). 
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5. WATER QUALITY PROBLENS 

The State Departm nt of Water Resources has designated that the waters ·of 
Lake Carmi should be Class B waters (suitable for bathing and recreation~ 
good fish habitat and aesthetic value). The agricultural portion of Vermont's 
Section 208 Water Quality Nanagement Plan recommends Lnke Carmi (along ivi.th 
Lake Parker) as fourth for priority for funding for long-term conservation 
practices for con~rol and treatment of agricu'ltural non-point source poll.ution. 
\-later quality prolH ems and its sources in Lake Carmi are not unique. The 

.lake receives hig~ levels of nutrients from untreated domestic wastes and 
non-point agriculdural sources. According to the Department of Water 
Resources (4) pre ent estimates .of phosphorus loading to the lake (phosphorus 
being considered he limiting nutrient) is 45%, with 30% for forestland, 
3% residential an 10% from subsurface sewage disposal. 

Testing of ~hosph rus levels in the lake by the State Department of Water 
Resources indicat d an overabundance of the element accelerated eutrophication 
(average. 029 rog/ ) (10). Using a model to calculate the loading of phosphorus 
in the lake, the epartment of Hater Resources has shown that the lake is 
presently receivi g muc·h more phosphorus that it· can assimilated (. 015-.025 mg/1) 
wiihout showings gns of accelerated eutrophication (10). Due to the shallow nature 
of the lake, it i possible that there is considerable recycling of nutrients 
from sediments of the lake and therefore figures for total loadihg of phosphorus 
to the lake may b underestimated (2). Heasures. of springtime total phosphorus 
loading indicate ore than twice the critical loading rate of phosphorus without 
showing signs of ccelerated eutrophication (2). 

Additional data c llected by the Department of Water Resources since 1965 
shows the bacteri logical water quality of Lake Cnrmi to be poor. Lake Carmi 
has the hi ghest 1 vels (in Vermont) of algal and chlorophyll concentra t i ons. 
Algal populations are generally dominated by "blue- greens." (See Appendix B). 
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6. AGRICULTURAl_, NUTRIENT SOURCES 

The State Depa'rtment of Water Resources through their monitoring program, has 
pinpointed major areas of phosphorus loading to the lake. Data i ndicates 
Marsh Brook to ·h ve ~ great influence upon the total nutrient loading to the 
lake. A look at the land use ~ap (Figure 3) will indicate a high level of • 
agricultural activity along this tributary to the lake. The field survey 
conducted for this report identified and tabulated all non- point source pollution 
resulting from .. a~ricultural activity. A summary of this i nformation can be 
found on Table 1I and below. 

The contribution to the lake of phosphorus from agricultural segment has been 
placed ·a t 45 per ent of total l oading (2). Agricultural non-point sources in 
Lake Carmi are principally t he lack of proper animal and milkhouse waste 
management; lack of barnyard management; and improper cropland manaGement. 
Erosion rates and soil loss from other non- point sources such as strenmbanks, 
road surfaces, r~adbank and shoreline erosion have not been inventoried for the 
purpose of this report. 

Animal Wastes fr~m 1,560 animal units enter watercourses in the watershed. This 
amounts to 24,209 tons of manure annually entering the watershed system. Field 
surveys indicate that seven dairy operations spread manure daily in the winter 
and ten operations either stack i t or have inadequate systems for storage of 
~iastes during the winter months. Additional quantities of manure ure inadequately 
managed during the rest of the year, for example: excessive applications; 
inappropriate applications on exposed steep slopes and easy access to watercourses; 
and stacking where runoff can reach surface waters directly. Fifteen of the 
twenty operations presently do not have adequute milkhouse wastes disposal 
methods .. Barnyard Management Systems need to be installed on fourteen daity 
operations. Pollution from barnyards occurs ~.,hen clean offsite '"'ater enters 
the barn area and becomes polluted with wastes and also when wastes senerated 
in the barnyard afe allowed to leave area untreated and reach .waterwnys to the lake. · · 

Sediment also, c6mpounds the p~llution problem by transpo'rting phosphorus to the 
lake . Presently 468 acres of cropland have no a cceptable conservation cropping 
systems (systems that brine soil loss under ·allowable erosi on rates using the 
Universal Soil Loks Equation). The range of soil loss is between 5 und 10 tons 
per acre per year with the totul yearly loss being 3,951 t9ns. Although 
there are no exact figures on either streambank, roadbank or shoreline erosion, 
field ob.scrvationi indicat e some occurrences (3). 

-9-



7. RECCHHENDATIONS 

The ''Lake Carmi Hater Quality Report 1976", State Department of \-later Resources, has made several recommendations for action concerning the abatement of water pollution in Lake Carmi (12). They have addressed tl1e agri~ultural inputs from non-point sources briefly. From the information obtained through the Department of y]at~r Resource's Lake Carmi Report and this study, more detailed recommendations for the abatement of pollution from t he agricultural segment can be made. 

As a process of the field study for this report, Water Quality Plans were drafted and written for la~dusers. · Of the 30 landusers inventoried 23 were in need of a plan. These plans identify and detail the needed Best 1-fanagement Practices (BHP's for each non-p~int pollution source and area (See Appendix A for a description of the purpo·se of each Bl-fP). Table 2 tabulates the needed DHP 's for the control of agricultural popution in the \v<ttcrshcc!. Costs for the estimated installation of each B}~ has been calculated and also listed on Table 2. A discussion of these. BMP' s follo'"f: 

1) Of the 20 actfve farmers, all need a t.Jaste Hanagcment System. This system would include but ~ill not be limited to storage structures for both barn and milkhouse wastes. The System will also address w~ste utilization and specify rates of manure application within the range of the soils assimilative capqcity for manure. This mangement system will alleviate the direct and indirect pollution of surfate waters by timely and proper application of animal wastes. 

2) Sev.enteen of t;:he 20 active farms in the watershed need waste stor;:tge structures Storage \vill be for at least six months. Hilkhousc vmstcs will be incorporated into 15 of these storage f~~ilities. Proper stora~c of wastes will allow for better utilization of nutrients and eliminates the possibility of these nutrients entering the lake ~hrough surface runoff. 

3) Included in t he Waste Management System is the need for 14 Barnyard Management Systems. These management systems will control offsite water from entering contaminated area·s and picking up pollutants. Also, systems v1ould be designed to contain all wastes in barn aren and direct them to storage facilities for proper handling. This system will aid in controlling pollution of surface water~ from barnyard was~e · r~noff. · 

4) Conservation Cf opping Systems are n~eded on 468 acres of cropland. These systems will be in the form of crop rotations, Rtripcropping, diversion tile outlets, seeding of winter cpver crops and conservation till.agc. These systems will reduce the hazard of s.oil erosion and consequent pollution of surface \·1<lters. These systems will also b~ better able to utilize wa&tes applied to land by minimizing sur f.ace \vas hing. 

5) Other supportive B~W's that will aid in the retention of soil and consequently reduce non-point source pollution include: establishment of permanent vegetative cover; diversions; grazing land protection (aids 1.n correcting streambank erosion); filter strips; grassed \vaterways systems; cropland protective systems. All of these BHP' s improv.e. w.ater quality by providing needed protection from severe erosion on land and between cropping seasons or pending establishment of enduring protective vegetati~e cover. 
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6) Due to tl1e imited logging activity in the watershed, no discussion of B~~'s for leggin~ operations has been discussed. Should the need arise in the future, t e topic will be addressed separately with recommendations from the County Fores er. 

I . 
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8. CONCLUlJlNG REHAHKS 

The landuse statuT of the watershed is changing rapidly. At the time of writing 
this report, thre,. landusers in the watershed hn.ve <1pplied for Federal 
cost-sharing assistance for installation of Anim~l Waste Storage Facilities 
or Barnyard ManagJment Systems. Additional systems installed in the watershed 
will decrease the magnitud~ of the existing problem. · Also, of the inactive 
dairies in the wa ershed, . there is a potential of reactivation of the four 
operations and one present activ~ operation could subdivide into three 
active units. 

According to the tate of Vermont 1 s "l>later Quality Plan for Controlling 
Agricultural Pollution" (1), Lake Carmi (along \vi th Lake Parker) has been 
ranked number four for priority in seeking funding for long-range conservation 
practices to abat~ agricultural pollution. Thc . first three priority wntcrsheds 
and Lake Parker have all had either measure plans implemented or drafted for 
agricultural pollution abatement. In the event of any future programs that 
would be designed to cpntrol agricultural pollution in Lake Carmi, an 
updated report may be needed to determine current needs as related to B~P's. 

-12-



I • 

GLOSSARY OF TERNS 

AGRICULTURAL POLIJ.UTION -. any agricultural related source of contamination that pollutes and degregates water quality. 

ANI~~L UNIT- thJ equivalent of a 1,000-pound dairy cow. 

BEST HA.J.\l'AGtHENT J RACTICES - land treatment m8~sures applied to agricultural non-point source and areas for the control of elements contributing to water pollution~ 

CONSERVATION CROP~ING SYSTEH - growing crops in combinat'ion with needed cultural and management measures. 

CROPLAND - land u ed pJ;imarily for the production of adapted, cultiv~tcd, close growing cro s for harvest, alone or in associ~tion with sod crops. 

EUTROPHICATION - recess within a body of water in which the increase of mineral and organ c nutrients has reduced the dissolved oxygen producing an environment t h t favors plant over animal life. 

FORESTLAND - landl on \vhich the dominant plant · growth is trees, and Hood growth. 

HAYLAND - land on which forage grasses are maintained and grmvn for at least one cutting of hay per year. 

PASTUREL~\l'D - land on which forage and grasses ate maintained for grazing . 

HATERS!IED - all of a l and area ~vhose surface water drains to a designated point. 

WATER QUALITY PLAN- a recording of the landowner 's or operator's decisions to treat critical ~vater quality problem areas or sources through use of 
B~~'s. The plan becomes a p~rt of the water qu~lity contract. 
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Table 1 

NON-POINT SOURCE POLLUTION RESULTING FROH AGRICULTURAL ACTIVITIES 

LAKE· CARMI, VER.HONT 

I. UIP!OPER NANURE STORAGE AND SPREADING PRACTICES 

Practice I Extent Types of Problems 
~---------------------~------+---------------~------------------------------------------------------1 

1) 

2) 

Stacking Hanure in barn­
yards or fields ·near 
watercourses, 

Inadequate storage 
Systems 

3) Spreading of manure 
daily and/or on snow 
covered or frozen grou~d 

8 farms 

2 farms 

7 farms 

Loss. of soluable nutrients from manure 
into watercourses. 

Need to spread earlier in spring or later 
in fall- lo.ss of nutrients to \,,,tcrcour!'I"'S. 

! 
I 

! 
l 

Loss of soluable nutrients from manure into l 
watercourses. 

I 
------------------~~--------~------------------------------1 

II. IHPROPER LIVESTOCK OPERATIONS AND BARNYAlill NANAGEHENT 

Practice Extent Types of Probl ems 
I I I 

1) Improper milkhouse, milk 15 fants Water pollution of streams due to inadequate '' parlor waste disposal . disposal methods. 

2) Barnya·rd Nanagement 14 farms Clean, off- site \vater entering barn area and! 
becoming polluted entering watercourses. j 

I 

I 
I 

III. INPROPER CROPLAND NANAGWENT PRACTICES I 

Practice 

1) No conservation croppinJ 
system used. 

l 

. Extent 

468 acres 

-14-

Types of Problems 

Soil loss and sedimentation of waterways; 
nutrient losses to waten1ays and pollution 
of' waterways. 



TABLE 2 

EST ... HATED COSTS FOR BEST MANAGEHENT PRACTICES 

_LAKE CARMI \vATERSHED; VERNONT 

BHP's UNIT NUHBER UNIT- COST (3) TOTAL COST 

DIVERSIONS feet 1,500 1. 00 1,500.00 

FILTER STRIPS acre 2 140.00 280.00 

DIVERSION TILE 
·OUTLETS feet 3,300 1. 75 5, 775.00 

FIELD ' STRIPS acres 433 25.00 10,825.00 

PASTURE/UAYLAND 
PLANTING acres 217 140.00 30,380.00 

AERIAL SEEDING acres 37 25.00 .925. 00 

WASTE NANAGEHENT 
SYSTEH No. 19 N/C N/C 

ANINAL WASTE 
STORAGE STRUCTURE INo. 15 15 ,000 .00 (1) 225,000.00 

FIELD STORAGE 
STRUCTURE No. 1 3,500.00 3,500.00 

BARNYARD HANAGENENT 
SYSTEM No. 11 3,000.00 (2) 33,000 . 00 

TOTfU, $311,185.00 

(1) This unit price was calculated by adding all estimated costs for each 
structure and averkged, ' 

(2) This n•w unit cost includes concrete exercise yards, underground drain~ge, 
eave troughs and diversions, · 

(3) Based on Vermont Average Cost Table, SCS, 1980 Figures. 

I 
I 
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BNP 

Permanent Vegetative Cover 

Animal Waste/Milkhouse 
Waste Control System 

Stripcropping 

Terrace System 

Diversion Systems 

Grazing Land Protective 
System 

Waterway System 

Cropland Protective 
System 

Conservation Tillage · 
System 

APrGmrx A 

BEST }lt\NACEHE1~T PRACTicEs cmnl · s) * 

Pur ose 

Improvement of water quality by establishing permanent vegetativl 
cover on farmland to prevent cxcessiv~ runoff of water or soil 
loss contributing to water pollution. 

Improvement of water quality by providing facilities and manage­
ment for the storage and handling of livestock waste ~nd/or 
milkhouse waste to prevent or abate water pollution which will 
otherwise result from livestock operations. 

lmprovement of water quality by providing enduring protection to 
cropland causing ,,•ater pollution problems by estnblishment of 
contour or field stripcropping systems. 

To improve water quality through the installation of terrace 
system on farmland to prevent excessive runoff of water or soil 
loss contributing to water pollution. 

To improve water quality by installing diversions on farmland 
where excess surface or subsurface water runoff contributes 
to a water poll~tion problem. 

To improve water quality through better grazing distribution anu 
bette~ grassland management by developing spring seeps, wells, 
ponds or dugouts, installing pipelines and stor~g~ facili t ies. 

] The practice .is applicable only when needed . to correct an 
existing problem causing water pollution due to over concentr.atic 
of livestock. 

To · improve water quality by installing a waterway to safely conv, 
excess surface runoff. water across fields at non-erosive 
"velocities into watercourses or impoundments. The >vaterway is 
protected from erosion and reduces pollution throuch filtering 
out silt with the establishment of sod cover of perennial 
grasses and/or legumes. 

To improve water quality by providing needed protection from 
severe erosion ~n cropland between crops or pending establishment 
of enduring protective vegetative cover. 

To improve water quality by tl1e us e of reduced tillage operation~ 
in producing a crop is the purpoRe of this £}~. The reduced 
tillage operations and crop residue management need to be 
performed annually. · 
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APPENDIX A 

! EST ML\NAGENENT PRACTICES (BHP' s) ,.( (cont.) 

BHP 

Stream Protection System 

Permanent Vegetative Cover 
On Critical Areas 

Sediment Retention, Erosion 

Pur ose. 

To improve water quality by protecting streams from sediment or 
chemicals thr ough the installation of vegetative filter strips, 
protective fencing, livestock crossings, livestock water 
facilities, or other similar measures. 

To improve water quality by ' i nstalling measures to stabilize a 
source of sediment such as guJ.liPs , banks, priv~tcly o~~1ed 
roausiucs, field borders , or similar problem areas contributing 
to water pollution. 

To improve water ~uality through the control of erosion, 
including sediment and chemical runof~, from a specific 
problem area thereby preventing water pollution. 
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Lake Carmi has a summer average Secchi disk transparency of 1.5 meters, based on data collected from June through August of 1979. \fhen compared to the other participating lay monitoring lakes, the water clarity of Lake Carmi ranks as below average. The Secchi visibility in the lake fell from 4 meters in Nay to 1 meter in the beginning of July and remained at 1 meter throughout the summer until the end of September . The summer average chlorophyl~-a concentration in the Lake Carmi is 16 micrograms per liter, based on data collected from June through August of ' l979. \~1en compared to other advanced lay monitoring lakes, the chlorophyll concentration in Lake Carmi ranks as higher than average. Frop1 July througq Octobe~ of 1979, large populations of algal 
gro~vth persisted in the lake. The greatest peak in alga1 populations ~•as observed during the last week of August when the chlorophyll concentration reached 28 micrograms per liter~ The spring ph~sphorus concentration in Lake Carmi in 1979 was 18 micrograms per liter, which ranks as higher than average in comparison to the other lay mon~toring lakes. 

* 1979 Vermont Lay Nonitring Report - A.E.C.-D.W.R., l~ater Quality Surveill<mce Series R~port No. 7-19 0. 
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·Appendix B 

'STA'HS OF 

VERf1JNT LIVESTOCK HASTE MANAGEJ'i.FJ'.rl' 

EDUCI\TIONPoL PROGRAH 

As of 1\pril 35, 19~1 

The following is reifrerTing to the "Strategy and Rationale of the Verm:Jnt 
Livestock \.-laste Management Education?-1 Program Extension Service, Uni ver­
sity of Vermont," dated January 7, 1981 and specifically addresses the 
items under the Plan of Aclion section: · 

To date, we have gathered a wealth of ]pformation ~nd sJides to be used 
in conducting co~ity meetings. 'Ih8re has alr.o llcP.n nt least one rnel:'t­
ing with all countyl 1extension ac;ents, that are local txl in counties whcr'i' 

· the top ra.n.l<ed prob~em watersheds are. rrhere v1ere planning meetings for 
community meetings ~d in some cases, instruction was given to the agent. 

Unfortunately, due to the very w1usual winter ru1d spring that Vermont 
experienced this yei:r, agents did not schedule JTI.JlW m·,etings for srrj ll!~ 
because fa.rrrErs are· [too busy. Howeve:r, they did schedule four meetj.nr~; 
in the surrrner and faill. 

The following is a list of meetings scheduled in top ranked watePshed 
areas: 

Addison Coi.mty - will have two fall meet in{;:', date and 
location not finalized. 

Chittenden County - will have three late summer or fall 
meetings, date and local: ion not 
finalized. 

Franklin County - will mve at least two meetings! The 
first will be·April 30, 12:30 p.m. -
Lt : 00 p.m. in St. Albans . 'Ih~ others 
will be in the summer. 

Lamoille County - is planning two meetings, the first will 
be IVIay 27 in MorTis ville,. the other will 
be later in the summer. 

Orleans Co~ty - is planning to have tru·ee meetings in 
I . August. 

Rutland County - feels they have done enour>:l1 \vith live­
stock waste and will not h.1vc meetincs. 

Washington County - ).s plruming on hc'l.vlill~ ~~~w mP.eting in 

I 
early September in l·~1.st ~·'k'mtpelier . 

As far as scheduling meetings in the other pari of the state, due to the 
weather we had· similar difficulties~ TI1ey are as follows: 

Bennington County - will have a rreeting Apr.il 20 at 1:00 p.m. 
in Bennington. 



Caledonia Count.,y - w i.ll l.1e h.J.VinG two wr:~tJ.nr;:; in /\ur;ust; 
the reas0n for th.L:> <ht:r:> Lr, Ne have 
set up some test plot:; there. 

Essex Couhty - will have two meetiti[~S in August or 
September. 

Grcmd Isle County -- will have a meeting in .Ju.'le, date and 
location not set. 

Orange County - will have a meeting in Randolph and 
Bradford in August. 

Winru1am CoUnty - will have one meeting in Sept~mbcr. 
Windsor County - will have one meetinG ln Hoodstock. 

The other parts of pur program are on schedule am3 ::u:·~ do1n.r; quite well. 

The status of statewide activities are as follows : 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 

J. 

I have had many questions referred to me from throuehout 
the state. I have also talked to ,_~ncl~ ~ent indivi­
dually at least once. I have ~a1 h,.r·r.d information 
for each agent for a Livestock Haste reference notebook. 

I have written two articles and three fact sheets for 
County Extension Agents. 

I have done one radio show statewide. 

I . have produced four news releases. 

'Ihe "~ure Guide" by Win Hay is umler production. 

Both publications on rrv~ure storage o~or problen~ are 
.finished and are being edited fo~ publication. I . . . 

Made corrections and suggestions to the NRA£3 and NDPC 
manure publication comnittee, 'vlh.i.ch .'''111 be incorpor­
ated into the manure guides next print.;ing. 

Comparison sheet of itemized costs of different systems 
is nm1 in a rough draft . · 

We were pla..nning on presenting progrw1~ in the fall to 
the 1state Vocational J\gricultural students throughout 
the st.J.tc . However, dU«~ to th~ problem in scheduling 
spring comnunHy meetings, we .J.re tryj.ng to schedule 
thesb school talks no~. 

Presently, we have taken approxi.rre.tely ~00 slides to he 
used in single concept slide shows :mel to be used in 
county shows. 

To date this is what has been done. 

I· 
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